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BEHAVIOR AND FOOD HABITS THE RED-TAILED HAWK 


HENRY FITCH, FREEMAN SWENSON 
and DANIEL TILLOTSON 


Intensive study certain phases the habits the Red-tailed Hawk 
jamaicensis) was made the writers the San Joaquin Experimental Range the 
foothills Madera County, California, during 1939, 1940, and the early part 1941. 
This wide-ranging, common, and important raptor well known through such detailed 
studies those McAtee (1935), Bent Sumner (1929). The present study 
was intended reveal economic importance the Red-tailed Hawk reflected its 
feeding habits one particular region. The rather stereotyped behavior observed 
such habits choice nest sites, choice prey, territorial perches, and size 
territory, should afford significant contrast with observations this species under 
other environmental conditions elsewhere. Individual adaptability enables these hawks 
take advantage varying environmental conditions. Because their ability 
cover great distances, there must continual interchange individuals between popu- 
lations the narrow foothill belt where our study was made and nearby regions such 
the San Joaquin Valley, the Coast Ranges, the timber belt the Sierra Nevada 
and the arid Great Basin. Banding records show that individuals may travel hundreds 
miles (Bond, 1939:56; Lincoln, 1939:360). Observations general behavior were 
made incidentally opportunities arose, but was the primary purpose our study 
determine the effect predation the Red-tailed Hawk rodent populations 
gathering feeding records and data regarding the population density the hawks. 

This study was made under the direction Mr. Everett Horn the United 
States Fish and Wildlife Service phase rodent ecology foothill range lands. 
Field work was shared Fitch and Swenson. Swenson collected most the prey 
records from nests and made hundreds precarious climbs, often the risk attack. 
The identifications prey pellet material were made Daniel Tillotson and 
Howard Twining. 

The authors wish express their appreciation Alden Miller, Raymond Hall, 
and other staff members the Museum Vertebrate Zoology for the loan reference 
material and for help identifying certain material found pellets. Credit due 
Van Dyke and Linsley the Department Entomology, University 
California, and Cazier and Michener for their aid the identification 
insect fragments. Many thanks are due Charles Sperry the Fish and Wildlife 
Service for his invaluable aid the identification difficult items. 


TERRITORIALITY 
The hawks are mostly permanently paired and resident definite hunting and nest- 
ing territories, although small part the winter population may consist transient 
individuals. Through intensive study several pairs learned recognize each bird 
individually peculiarities behavior, markings, and, sometimes, loss certain flight 
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Fig. 43. Contour map the San Joaquin Experimental Range, showing locations some 
the principal territorial perches pairs Red-tailed Hawks 1939; lines 
enclose perching area each pair but not represent territorial broken 
line right center indicates territory pair which disappeared early season. 
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feathers. The sexes are not always readily distinguishable, but the larger size the 
female often noticeable when the members pair are near together. The male hawk 
has slightly more rapid cadence wing beats, and soaring moves smaller circles 
than those the female. 

Territories tend circular oval, but may vary greatly size and shape ac- 
cording the number and distribution perch trees, food supply, territorial pressure, 
and physiographical features the terrain. Frequently ridge limits the territory 
pair one more sides, and the included small valley swale comprises the hunting 
range. Such ridge provides perches with views commanding extensive terrain and also 
provides rising air currents upon which the hawks may easily ascend from their perches. 

Territories mapped from the distribution perches covered 200 acres exclu- 
sive the indefinite peripheral area also comprising part each. The perches and 
territories the sixteen different pairs living partly wholly the San Joaquin 
Experimental Range were mapped detail (see fig. 43). The entire area the Ex- 
perimental Range was used the hawk population occurring and the behavior 
the birds continually contesting territorial boundaries suggested that the popula- 
tion was near the saturation point, with keen competition area otherwise favor- 
able. The population density amounted approximately one pair half square mile 
(320 acres); thus, the average, much half each territory was beyond the 
area enclosed the perch trees. Territorial perches were recorded observing the 
movements the birds the course their daily activities. foggy winter days 
when the hawks were unable soar, they would fly directly from one perch another, 
when flushed, and following one for short time, the observer could determine the 
general scope its territory and the location favorite perches. 

Adequate perches seem the most essential feature territory. The largest 
trees available are most apt used. Although scarcer than either blue oaks live 
oaks, Digger pines furnish nearly all the territorial perches, being favored because 
their greater heights and more open crowns. Live oaks generally not afford suitable 
perches because the dense outer foliage and too flexible and elastic outer branchlets. 
272 trees recorded used for perches 250 were Digger pines, were blue oaks, and 
were interior live oaks (all dead snags). The actual perches used are high horizontal 
limbs sometimes the topmost branchlets. The fixed habit the hawks returning 
the same trees does not extend its constant use the same branch and exact spot, 
for may stop any convenient location the tree. Members pair often perch 
few feet apart the same limb adjacent limbs the same tree. the course 
day many different perch trees are used, but not any definite sequence. One 
few perches are much favored that major portion the bird’s time spent 
them. During hot summer weather the hawks are apt perch lower the trees, 
situations where main trunks limbs provide some shade. result they are much 
less conspicuous this season than early spring when they perch more often the 
tops trees. the Experimental Range trees suitable perches are abundant but 
other localities where they are scarce, Red-tailed Hawks may use large boulders 
rock outcrops, may even stop the ground. 

The boundaries territory are usually ill-defined and the area defended depends 
the circumstances. The hawk protects from trespass certain trees and, with less in- 
terest, the area around them and the air above them. The degree provocation required 
incite territorial attack varies according the season, the weather conditions, the 
condition the bird—whether alert and hungry sluggish after meal—and behavior 
the mate. flight the hawks often pass beyond the area where their perches are 
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located and spend much time soaring over areas where they seldom never perch. One 
keeping high altitude may pass unchallenged over the territory another, whereas 
the same bird flying low among the tree tops would almost certainly attacked. Fights 
may occur high altitudes but such encounters are apt less violent than those 
which take place near the ground, consisting mainly maneuvering and screaming. 
Territorial flights and combats are most frequent early spring before the nesting 
period and seldom occur while the parent birds are occupied with the care the young. 
Apparently much the hunting this time done limited part the territory, 
convenient the nest, and the remainder the territory used less than other 
seasons. During the summer months when many adults are still feeding young, and 
later when they are molting, little territorial activity seen, but the fall en- 
counters are more conspicuous and frequent. During cold foggy weather rain, 
winter, relatively little time spent the birds flight, and territorial combats are 
correspondingly infrequent. 

Use intruding hawk another’s favorite territorial perch usually provokes 
immediate attack. The resident birds close with rapid and direct flight and, 
screaming, turn swoop and strike the trespasser. They may knock from the 
perch does not take flight once, but usually attempts escape, flying low 
and rapidly, and dodging and out among trees. The pursuing hawks wheel and flap 
heavily after each swoop, get high enough for another attempt. They usually pursue 
the intruder far beyond the limits their own territory, then turn about abruptly and 
fly back perch maneuver. 

The most frequent encounters are boundary disputes between pairs occupying adja- 
cent territories. All four birds the two rival pairs may involved, the flight 
short duration, only two three may participate. Sometimes they only circle close 
together and scream each other with little actual fighting, one may attack while 
the other merely moves avoid its swoops without retreating, the attacked bird may 
retaliate, each turn swooping and then striving get above the other again. Rarely, 
the commotion fight between two pairs may attract hawks third pair, that 
five more birds join territorial melée. 

The objects territorial attacks frequently are hawks which not dominate areas 
their own, chiefly juveniles, which either wander stay permanently chosen 
areas without defending them. Such individuals avoid conspicuous territorial perches 
and exist eluding the aggressive mated birds residing the area, which harry and 
pursue them sight. Use low, inconspicuous perches, and usual abstinence 
from high, soaring characterizes the behavior self-sustaining juveniles areas 
dominated paired adults. 

The hawks are particularly hostile eagles. Golden Eagles (Aquila chrysaétos) 
occurred frequently the area and usually were seen when the attention the ob- 
server was attracted the commotion one more hawks harassing them. The eagles 
always retreated observed instances, flying swiftly and dodging avoid the hawks 
when they lunged too close. Being larger, heavier, and slower, the eagles were out- 
maneuvered, but the hawks, despite their display aggressiveness, showed respect for 
the eagle’s greater size and strength, and avoided coming close except when swooping 
from above and behind. Eagles passing over were apt attacked successively 
one pair hawks after another, and when sight were usually making strenuous 
attempts escape. This constant harassment must here impose severe handicaps 
their hunting and other activities. the only occasion that Bald Eagle (Haliaeetus 
leucocephalus) was seen the Experimental Range, attention the observer was 
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attracted the screeching pair hawks they drove away from their 
territory. Other large birds were treated with indifference the hawks. rare oc- 
casions, when excited, they have been observed swoop Turkey Vultures 
aura), but ordinarily the vultures, which are extremely common during the summer 
months, are allowed patrol the hawks’ territory unmolested. 


VOICE 


The most common vocal sound produced this species high scream, 


different occasions. Basically, however, seems territorial call which ex- 
presses defiance and hostility toward the object the bird’s attention. may hoarse 
and rasping may have the mellow quality whistled note. Nestlings, even when 
they are less than half-grown, may occasionally give this call when disturbed per- 
son. When given the young birds, the call lacks the piercing quality the adults’ 
scream and soft whistle. 

Often the mere presence person enough cause hawk scream defiance 
intervals few seconds watches from some high perch, and usually one 
screams flushed person approaching too closely. The scream most often 
given while flight. Usually uttered while soaring but times unusual stress, 
territorial affray, may given flapping flight, and the several wing beats 
given during the expiration impart peculiarly quavering quality the cry. The loud- 
est and most persistent screaming done during the course territorial disputes. 
Occasionally hawk may scream while hunting, and perhaps may even startle quarry 
into exposing itself this means. 

modification the scream appearing express excitement and territorial 
assertion associated with courtship activity most often heard bright sunny days 
when the birds pair are soaring and maneuvering together, especially following 
encounter with another pair individual. [ts quality more that loud piercing 
chirp than scream, and may written chwirk. Several such chirps are given 
series and intervals about second. 

The hunger call juveniles frequently heard late summer from the time the 
young birds leave the nest until they become independent. This two-syllabled 
the young until after they have left the nest, but after the initial flight they become 
persistently noisy when hungry. One may utter its hunger calls for hours with only brief 
pauses. sight parent bird approaching, the young calls louder and faster and 
crouches with its wings dangling loosely its sides, flapping rhythmically. 

addition the various cries described above, the adult hawks certain occa- 
sions utter low grunting quacking, entirely different nature, best represented 
gank, several times repeated. The sound produced unhawk-like and has the nasal 
quality duck’s voice. This evidently conversational sound between members 
pair when they are flying perching near together under particular excitement. 
has been heard only few occasions, but may the hawks’ most common ut- 
terance, lacks the carrying quality the other calls and noticed only close 
range where the observer ordinarily would disturb the birds and prevent normal social 
behavior. 

Low peeping notes soft, sleepy quality, somewhat like those baby chicks, are 
given small nestlings, usually when they are moving about the nest are aroused 
arrival one the parents. 


éééé two three seconds’ duration. This call has many variations and given 
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NESTING CYCLE 


Courtship activity and the associated soaring maneuvers over the territory occur 
throughout the year days when atmospheric conditions are favorable for protracted 
flight. Possession territory necessary before pairing and nesting can occur. 
most instances probably the territory and mate are acquired simultaneously the bird 

inherits them replacing another individual which has been eliminated. Usually was 
not possible recognize individuals with certainty over long periods, but believed 
that there were few instances replacement over two-year period the pairs ob- 

served. Except where subject human intervention, pair hawks may perhaps 

remain together and maintain the same territory over period years. 

courtship flights the hawks move wide circles, sometimes drifting distance 
the course each cycle. They may soar close together, almost touching, one immedi- 
ately above and behind the other; often one extends its legs, allowing them dangle 

loosely, and this especially characteristic the male when soaring above and 
behind the female. least one occasion, female was seen reversing the usual pro- 

cedure dangling her legs while soaring over and behind the male, and members 
pair sometimes dangle their legs simultaneously. While engaged this type activity, 
the birds utter piercing screams intervals few seconds. They may make short 
swoops each other and briefly engage combat-like maneuvers. 

Courtship last from five ten minutes. Often they are terminated 
one the birds making series long dives. folds its wings, and heading down- 
ward, drops for perhaps much several hundred feet, gaining momentum all the 
while, then checks its fall partly opening its wings causing swerve off its vertical 
course until its speed lost and goes into stall. Then folding its wings plunges 
downward again, and after series such dives drops almost vertically into the top 

some high territorial perch may soar upward again continue its maneuvering. 

early spring, soaring flight correlated with territory courtship much more 


frequent than other times year. Actual mating often preceded series 
aerial maneuvers. March 1940, the female pair twice swooped and struck 
the male, with her legs outstretched. Once was hit sufficiently hard tipped side- 
wise off his course, and screamed seeming protest. Later the day when the pair 
was perched, the female twice postured, tilting forward until her body was nearly hori- 
zontal, and slightly opening her wings, she allowed them hang loosely and flapped 
several times. The male made response. Later the female flew perch beside the 
male and for about twelve minutes the birds nibbled each other’s head and neck feath- 
ers. this the female was the more active, and the male abruptly terminated the pro- 
ceedings flying from his perch with scream. the following morning, after 
typical courtship the female alighted perch and postured before; imme- 
diately the male spiralled down her, and copulation occurred. 
all, eight records actual copulation, involving several different pairs, were noted, 
one 1939 and seven 1940, and all within the period February March 
one instance the pair was perched near together just before mating; all others the 
inale was flight and alighted the back the female. Copulation usually took from 
seconds (20 one instance). was not always preceded posturing the 
female, and one instance was not preceded soaring maneuvers. some instances 
the male flapped slowly maintain his balance during the process, others merely 
spread his wings gain support nearby twigs and branches. Mating often was fol- 
lowed period soaring and aerial acrobatics, but some instances the birds 
perched quietly. During late winter, hunger calls like those given fledglings were 
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sometimes heard. February the female one pair was seen and heard giving 
typical hunger calls, and the following day this same pair was observed the act 
mating. 

Hardly anything was discovered regarding nest building. April female was 
flushed from nest which was not yet completed. Careful search over the same area 
week earlier had failed reveal this nest, which the latter date was conspicuous. 
Evidently had been built during the time intervening. other instances also, bulky 
new nests appeared with apparent suddenness where none had been known before. 
seems evident that once nest begun, built rapidly, and that during the period 
nest building the birds are extremely watchful and secretive avoid discovery. 
Nests which were investigated during the period building laying were nearly 
all deserted the birds. 

Frequently old nests are used over, especially they happen favorable sites 
and are good state repair the beginning the nesting season. Sticks and large 
twigs blue oak, Digger pine, and buckeye are used and apparently are broken from 
the trees most cases, rather than picked off the ground, for new nests the freshly 
broken ends are noticeable. The scanty lining composed softer material, shredded 
bark, and pine needles. Throughout the nesting season grass, such soft chess, red 
brome, oats, and fescue, and various herbaceous plants are commonly brought the 
nest, but probably these are snatched and carried incidentally the capturing 
prey. Pellets disgorged the hawks and trampled them also form part the nest 
lining. Through the entire nesting season, from early spring until the young are fledged, 
the adults frequently deposit green twigs the nests. Twigs buckeye, live oak, and 
blue oak were those most frequently observed. The significance this habit not clear 
but may associated with courtship behavior. Early the season before nesting 
site has been chosen, twigs may deposited several old nests within short time 
one pair hawks. 

Nests vary size according the type support and tend larger when 
well supported, the main forks tree trunk, smaller when built far out 
lateral branches. such locations they are difficult find and the better concealment 
perhaps compensates for the poorer support. One pair early the season was noticed 
evincing interest previously used bulky nest high large pine, and they deposited 
some green twigs there. After the investigator had climbed this nest, however, the 
hawks lost interest the site, and later built new nest more than quarter mile 
away, well concealed, thick clump branches far out the lateral limb pine. 
This nest was deserted after being robbed California Jay, and the following nest- 
ing season the hawks returned their original site. Certain individual birds tend 
build larger nests than others. 

With one exception all nests seen were snugly built fork, either crotch one 
the main tree trunks horizontal branching large limb. The one nest which 
was exception rested old decaying gray squirrel nest, which collapsed beneath 
its weight and was destroyed during heavy wind storm. Sites and dimensions nests 
are illustrated table which consists sample ten nests thought fairly 
typical. 

The first nest recorded table was situated blue oak; all others were Digger 
pines. Eight the ten nests recorded above had pine needles lining material and four 
these had fine strips bark (live oak pine). the remaining two nests one had 
bark only lining, the other had bark and leaves blue oak. 

eighteen nests found before hatching, the average clutch was two and this num- 
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ber occurred each eight nests; five others each had single egg, and five had three 


eggs each. 
Table 


Sites and Dimensions Nests the Red-tailed Hawk 


Greatest Smallest Thickness Depth of Diameter 


Height Position diameter diameter bowl of bowl 
53 feet 14 ft. out on limb 27 24 15 4 1310 


several observed instances the young required from hours from the time 
they had pipped the eggshell hatch. For few hours aiter hatching the young hawk 
lies limp and exhausted, too weak even raise its head. The downy plumage the nest- 
lings white. the second day the young are active; almost continuously while they 
are awake they give peeping calls, bounce and down, and wave their stubby wings. 
This activity continues for several days. For the first few days the young pay attention 
the investigator while the nest. Later they recognize his strangeness and quiet 
down his appearance. The bouncing occurs only for the first few days, and after this 
period chirping less continuous. the age six seven days, young first begin 
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Fig. 44. Brood young Red-tailed Hawks, and days old, 
right, removed from nest. 


peck prey the nest, attempting feed themselves. One six-day old hawk was found 
trying swallow headless fourteen-inch rattlesnake, recently brought the parent 
hawk and still writhing feebly. 

the age ten days more the young give high whistling note when the adult, 
soaring overhead, screams. this age the young may show signs resenting the pres- 
ence person the nest, and may even make feeble peck him. sixteen days the 
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nestlings are beginning acquire feathers, and some individuals are aggressive toward 
intruders. When three weeks old, some the nestlings stand erect facing the intruder, 
with wings half spread, feathers ruffled out, and bills open, silent but ready, and strike 
with claws, bill, and wings when molested. Other nestlings milder disposition allowed 


Fig. 45. Twenty day old nestling, squirrel tail protruding from mouth. 


themselves handled without any show resentment crouched passively the 
nest. When month more age the young begin flap and stretch their wings, and 
thenceforth they exercise frequently. After this stage reached, even the more mild 
individuals face intruder threatening, defensive pose, and the fledglings are now 


\ 


~ 


Fig. 46. Nestlings one month old; note remains ground squirrel left. 
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sufficiently confident walk about the nest rim and nearby limbs. The birds 
whose approximate hatching dates were known (four different nests) flew from 
the nest the age days. 
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From the time hatching until they become independent, the young are fed upon 
the same kinds prey which the adults eat, but all times ground squirrels appear 
the favorite food. Time after time, and many different nests, was noted that 
when abundant and varied food supply had been brought the parents, the ground 
squirrels were most apt eaten, while other prey often was left unused and even- 
tually discarded. 

Removal unused prey within day after capture habit the parent hawks, 
and evidently the remnants are carried distances from the nest tree before they are 
dropped, for they were seldom found beneath the nest. 


Fig. 47. Thirty-eight day old nestling. 


Nestlings which died always disappeared from the nests soon afterward, and 
several instances those which appeared sickly dying condition had disappeared 
the following day, presumably having died and been carried away the parents. 

For period four five weeks the parent birds feed the young, tearing the prey 
into pieces that can swallowed. Later the adults merely deposit the prey the nest 
for the young feed themselves. The fledglings lack sufficient strength and coor- 
dination disarticulate the larger items, and sometimes merely eat some the flesh 
and viscera, leaving the skeletons nearly intact. This results sharp decrease the 
proportion bone material consumed they approach adult size. Tearing the prey 
feeding themselves doubtless contributes importantly the development the 
young. The adults less consistently remove unused food and the nest becomes littered 
with portions old carcasses. The annoyance from insects attracted this animal 
refuse may hasten departure the young. 
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The eggs recorded during the three seasons produced only sixteen fledglings— 
twelve eggs were eliminated before they had hatched and ten nestlings succumbed, 
mostly during the early stages nest life. One pair whose nest was destroyed during 
incubation nested successfully later the season, but six pairs whose nests failed 
before hatching and five pairs whose young all succumbed after hatching did not make 
second attempts. 

Trends nest fates differed significantly the 1939 and 1940 seasons; 1939 
only known eggs produced young, but 1940 the known eggs hatched. 
One evidently was infertile. 1939 all the young hatched survived, whereas 


230 2 6 B 12 4 6 1B 20 22 2 23% 3 § 
APRIL MAY JUNE 


Fig. 48. Graph showing growth three nestling Red-tailed Hawks 
during period their stay the nest. 

1940 only the young survived. These data illustrate that nesting success any 
season may vary greatly due weather and other circumstances. None the nestling 
deaths was due lack sufficient food. Ordinarily the young were kept supplied far 
excess their needs, that many the items brought lay untouched until they 
began spoil and were removed the parents. times the fortunes hunting were 
such that the young went unfed for entire day, but visible ill effects resulted from 
these fasting periods. Among the causes nest failures, desertion was important, but 
this probably was due the disturbance which the hawks were subjected the 
investigators. other factors, the California Jay and blood-sucking fly were found 
most important. 
one instance the actual robbing nest California Jay was witnessed 
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observer watching from blind. The female hawk was sprawled low the nest 
brooding her two eggs when the jay appeared and hopped the nest rim; then 
sprang away suddenly, releasing cloud yellow pollen struck overhanging 
pine twig. Almost immediately returned the nest rim, pulled out twig, and flicked 
away, all the while standing alongside the hawk’s wing. The hawk made thrust with 
its bill but the jay easily avoided the stroke and darted away, dislodging another cloud 
pollen left. The hawk, aroused, stood the nest, then flew the top 
tree and looked about. After few seconds flew again, and circled overhead. Imme- 
diately the jay returned the nest but was driven away the hawk made sudden 
swoop it. The hawk returned the nest tree and perched, then screamed and flew 
tree 500 feet away where perched six minutes and finally flew out sight. Thirty 
minutes from the time the jay had been driven off, (or possibly another one) returned 
the rim the nest, plunged its bill downward, and repeatedly performed drinking 
movements, reaching forward into the nest, then elevating its bill swallow, had 
punctured the egg and was consuming the contents. Several times the jay suddenly flew 
away from the nest interrupting its feeding response distant hawk screams, but 
each time returned quickly. The hawk was not seen return the nest that day 
although watch was maintained for most the afternoon. Several days later when the 
investigator climbed the nest, then definitely deserted, one intact egg still re- 
mained; the other was gone. 

another nest, the failure which was tentatively attributed jays, one the 
two eggs was found punctured. Although second egg remained intact, this nest 
likewise had been deserted. 

eleven nestling hawks which were eliminated, one was found trampled and 
crushed, evidently killed accidentally the parents. Another died suddenly from un- 
known causes when was about half-grown. was the only one the brood and had 
appeared good condition and developing normally. The day its death was 
unusually hot and the nestling may have been killed exposure direct sunlight. 

Seven young succumbed the attacks fly, Eusimulium 
The destructiveness Eusimulium during the 1940 season when recorded six cas- 
ualties may have been correlated with the heavy rainfall, since larvae this insect are 
aquatic and dependent standing water for breeding places. The 1959 season 
was unusually dry and hawk mortality from Eusimulium was observed; fact this 
parasite did not come our attention all until 1940, when swarms were noticed 
about the nests between April and May each nest they disappeared after 
few days. The seven hawks which died from the effects their attacks were from four 
eight days old and still downy plumage. The flies were not seen more than three 
successive days any one nest, and usually there was swarm any all were present. 
They would alight the downy plumage nestling and vigorously work their way 
through the skin; feeding they became engorged with blood that their distended 
bodies were ruptured slight touch, rendering difficult the collection uninjured 
example. After its feeding the fly immediately forced its way out through the hawk’s 
plumage and flew away. 

The attacked nestlings showed evidence acute suffering. They kept constant 
plaintive “cheeping,” striking out frantically with their bills, flapping their short wings, 
and working their legs and down continuously attempt protect themselves. 
They became blinded their eyelids were swollen shut, and all naked skin areas 
exposed parts their bodies became covered with scabs and flakes dried blood. One 
larger nestling, days old and already partly feathered out when the flies made their 
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appearance, survived was relatively well protected, with only small bare skin areas 
its legs remaining exposed. 

the 1941 season, few observations nests were possible, but one young hawk was 
known have succumbed attacks Eusimulium. The spring 1941, like that 
1940, was rainy and may have been similarly favorable the development these flies. 

our data for 1940 nest mortality are all representative, the limitations im- 


posed Eusimulium the must important. The number 


flies doubtless fluctuates greatly from year year according weather conditions, and 
they are not oppressive every year. The situations individual nests—whether not 
readily available the flies from their breeding places—determines the severity 
their attacks. Mr. Thomas Aitken, whom are indebted for identifying this 
parasite, informs that 1937, Patterson, Stanislaus County, California, out- 
break these flies proved pestiferous farm animals, particularly chickens. 

summarize data the fates eggs, nests, and nestlings, seven the nests 
investigated failed hatch young. Four these were deserted, possibly because the 
investigators’ activities, and these four had three, two, one and eggs, respectively. 
Desertion two other nests, each with two eggs, was attributed jays. Another nest 
with two incubated eggs was blown down wind storm. The remaining nests all 
hatched young. these nests six were inaccessible that they could not closely 
observed and the number young birds was not definitely known any them, but 
apparently all were successfully fledged. Young were fledged eight other nests; 
three with three young each, and two with two young each, all were brought ma- 
turity. another nest having three young, two succeeded but the third succumbed 
early its development. another nest which had two young, one succeeded; but the 
other was sickly, stunted, and possibly diseased, and died after wetting from heavy 
storm. another nest having three young, two were fledged, the other was killed 
blood-sucking flies three other nests having and young, re- 
spectively, all succumbed attacks these flies. The two remaining nests each had 
single young bird, and both died suddenly from unknown causes. 

investigating hawk nests found the parent birds aggressive and they nearly 
always swooped anyone climbing the nests, although ordinarily they swerved aside 
while still several yards distant. one nest hawk swooped between two climbers 
one held the other position take photograph. Another pair dived constantly while 
the climber was their nest tree. The male this pair never approached nearer than 
feet but the female several times flicked the climber’s back with her wing tips 
she hurtled past, twice knocked his hat sidewise, and once dislodged his spectacles. 

The female another pair consistently made dangerously close swoops and became 
increasingly aggressive. Finally, the observer was moving nestling examine prey 
beneath it, was struck from behind with such force momentarily stunned; 
clutching the tree was forced dodge again the hawk wheeled around and made 
another swoop. His back was lacerated from shoulder hip where the hawk’s talons had 
raked him, and there was severe bruise between the lacerations where the hawk’s breast 
bone had struck. Prior this attack the hawk had threatened many occasions, but 
afterward became even more aggressive and would rise hundred yards more 
directly overhead, then would fold its wings and drop the intruder. these occasions 
never missed more than narrow margin, and several times might have found its 
mark but for the agility the climber dodging around the tree trunk avoid it. 
After missing would swerve upward and around the tree, then would wheel back 
abruptly and make another plunge. 
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Many times hawks swooping down climber crashed into branches which were 
sometimes knocked off; some were much two inches diameter. Twice hawks 
partly stunned themselves this way, narrowly avoided striking the ground, and rose 
with unsteady flight, but quickly recovered sufficiently resume their attacks. 

The female was the more aggressive each pair encountered. Often investigator 

approaching nest found only one parent bird the vicinity, but its angry cries would 
soon attract its mate, often from distance quarter mile more. few occasions 

neither adult hawk was near climb occupied nest was begun, but both always 

arrived time harass the climber. 

several occasions late summer and fall, when returned examine nests 
that had been occupied earlier the season, the resident pair hawks circled low over- 

head and screamed defiance with behavior similar that displayed toward when 


their young were still the nest. Obviously these parent birds, after periods weeks 
even months, still retained memories encounters with human intruders while at- 
tempting defend their nests and young. Other pairs not disturbed during their nesting 
season showed particular resentment the presence persons near their old nests 
other times year. 
HABITS FLEDGED YOUNG 


After leaving the nest, the young gradually become independent. The initial flight 
the fledgling climaxes period during which becomes progressively bolder and more 
explorative and moves about branches near the nest. The investigator climbing 
the nest supplied the stimulus for the actual take-off several instances, and the young 
hawks flew strongly trees 100 yards more away. The fledglings showed tendency 
leave the nest any alarm until capable sustained flight; serious injuries the 
heavy-bodied young would occur they faltered and crashed the ground from the 
height their nests. 
one occasion when young hawk was making its first flight from the nest tree, 
the mother swooped down, struck it, and toward the ground. hard flap- 
ping reached nearby tree short its original goal. The adult’s response sight 
this other hawk flying through her territory time when she was already angered and 
excited the presence persons the nest was somewhat akin that members 
pair seen make short swoops each other while maneuvering and screaming over- 
head person climbs the nest. 
After leaving the nest the young hawk may stay one tree for periods days, not 
making extensive flights the first week two. week after one fledgling had flown, 
eight fresh pellets were found under the tree where had been located, 100 yards from 
the nest, suggesting that may have been there continually. Six pellets another young 
hawk were found under tree 400 feet from the nest week after the fledgling had left. 
Two weeks later the bird was relocated tree 670 yards from the nest, and still 
another tree intermediate location fourteen recent juvenal pellets, almost certainly 
those the same bird, were collected. This indicates, perhaps, that the bird had spent 
the two-week period principally the one tree and had disgorged pellet daily. still 
another perch 760 yards from the nest tree the bird remained almost week more, but 
thereafter became much less sedentary. 
One young hawk left nest May 17, and intensive observations its feeding and general 
behavior were made May and 21. All day May remained the same tree, about 800 feet 
from the nest. 9:00 a.m. the parents were perched together tree about 200 feet away. They 
spent much the morning soaring together with evident attempt secure prey. 2:23 p.m., 


the female began quartering about low flight; two minutes later she made successful plunge 
young ground squirrel, carried tree, and ate the brain. Then she flew the tree where the 
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young was waiting and began feeding from the squirrel, the same time eating some herself. 
3:42 p.m., the male appeared, carrying food but with his crop distended, obviously having fed 
recently. 

the following day the young hawk had moved another tree 100 yards away. before, the 
adults spent much time soaring. 10:41 a.m., the male brought small ground squirrel and ate from 
himself while feeding the young, which gave hunger calls all the while. During the middle the 
day watching was discontinued. When the observer returned 2:00 p.m., the young hawk was 
tearing the hindquarters young cottontail, evidently brought the female, her crop was 
distended. 


Two young left nest July and July 28, respectively. August the family was kept 
under observation from dawn until dark. 5:30 a.m., the smaller young which had left the nest 
July was located back the home tree about five feet below the nest. The other young was perched 
low tree about 100 feet away. 6:05 the smaller young gave hunger calls; shortly after the larger 
young began calling also, and both continued intervals throughout the day. Several times during 
the day, the parent birds flew near the young but brought food. The young usually were more 
vociferous when the parent birds were sight. Several times the young moved from tree tree, 
usually following one the parents, but they made attempt hunt, and seemed fatigued even 
these short flights. 

August 9:00 a.m., the adult male returning with young ground squirrel came flying 
over ridge and crossed the canyon long glide, perched large limb, and ate the brain. 
then flew with the prey the limb where the smaller young hawk was perched. The latter snatched 
and the adult promptly left. The larger young tree 100 yards away gave loud hunger calls 
while the adult was sight, but made attempt leave its perch and share the food with the one 
which had received it. 

The adults maneuvered together, and 10:05 a.m. the female flew out sight over ridge. 
10:28 she returned, carrying young ground squirre! the larger young which saw her dis- 
tance and hopped and down excitedly, flapping its wings and giving hunger calls. The female came 
rest beside and both began tearing the squirrel and feeding from it. 10:32 the male swooped 
sharply the ground and after few minutes flew up, carrying still another young ground squirrel. 
flew tree and ate it, not sharing with either young. 

August the family was again observed throughout most the day. 8:18 a.m. the adult 
female was located eating small cottontail the ground. 9:09 the male brought ground 
squirrel from which had already eaten the head. approached, the larger young hawk flew 
toward the nest, apparently anticipation being fed. While both were flight the adult dropped 
the squirrel near the young which tried unsuccessfully catch it, then flew down and retrieved 
from the ground, carried tree, and devoured it. 1:00 p.m. the smaller young was seen giving 
hunger calls and pursuing the mother from tree tree she carried ground squirrel and ate the 
entrails. After twenty minutes she allowed the young take the remains, and flew away. 

third hawk this same brood had been removed from the nest early age and hand fed 
until after attained adult size. was unconfined and gradually became independent, but for several 
weeks after was able fly returned fed. August was seen soaring for the first time. 
few days later was seen carrying wood rat which apparently had killed. Throughout the 
period its association with humans, this hawk was tame and sociable, but learned hunt, 
became more aggressive and independent; when offered food would down and snatch the 
morsel, but would then attempt carry away. resented the proximity persons while was 
feeding. unable drag the prey away, would crouch over menacingly with plumage 
and would strike anyone who came near, sometimes hopping forward deliver blows with its feet. 
Rabbits and squirrels were shot feed it, and when person set out with gun secure one, the 
hawk would sometimes accompany him, flying ahead, perching nearby give hunger calls. 

August when the territory containing nest was again visited, numerous fresh pellets from 
the young hawks were found beneath the nest. Also there were remains recently killed prey the 
nest, indicating that after the young had learned fly they had returned there use feeding 
station. One the young seen this date flew strongly. September the hand-reared young 
reappeared after absence ten days. For two hours after daylight perched building near 
its usual feeding place and gave hunger calls persistently, then ceased calling abruptly, and was found 
the ground feeding upon cottontail which had caught and killed. 

the same day one the young from nest was calling intervals and was seen flying and 
down the canyon, working and out ravines search prey. The parent birds were some- 
times sight but were not followed the young, whose actions suggested that had begun hunting 
for itself but still remained the parental territory and perhaps depended the adults for some 
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its food. The other young could not found. September the remaining juvenile and the adults 
were seen soaring together. The tame fledgling this family made its final returns for food during 
the latter part September. When covey quail was flushed person, this hawk watched at- 
tentively for instant, then flew pursuit and struck one the ground dry grass and sparse 
brush, but missed and flew out fence post, screeching. When live cottontail was released, the 
hawk swooped down and knocked from its feet, but after few seconds frantic kicking, the 
rabbit broke away. ran, the hawk flew pursuit and struck, but the rabbit dodged each time 
and escaped. When wood rat was released from trap, the hawk flew down and snatched without 
stopping, carried high perch, and ate it. October and early November, hawk, almost cer- 
tainly this one, was reported seen place about mile farther east; flew down low perches 
and gave hunger calls person passed. After late November was gone from this location. 

The habits older juveniles were studied from several other individuals. During 
the winter 1938-39, one seen almost daily usually stayed within area about 200 
yards diameter, although sometimes made more extensive movements and occasion- 
ally wandered more than mile from its central perches. The relations this 
hawk with others adjoining areas were significance. The favorite perch pair 
adults was about quarter mile southwest but ridge intervened which seemed 
recognized the adults the boundary their territory, for they seldom crossed 
it. The young hawk did not encroach the territory this pair, and was seldom mo- 
lested them, being out sight from their perches. Immediately the north, how- 
ever, the range this bird overlapped the large territory another pair adults, and 
the juvenile was constantly harried these. Two large pines which were favorite 
perches the young bird, seemed just south the territory defended the pair, 
and was not apt molested while using these trees. But its use any one 
several large pines farther north was apt provoke attack the adults. Apparently 
result such encounters, the young bird was bedraggled appearance with many 
flight feathers missing. Its existence was made precarious the presence adults 
dominating the area where hunted. was never seen soaring; either the poor condi- 
tion its plumage fear advertising its presense the adults prevented this type 
flight. Often when flew, attention one the adults was attracted and 
pursuit followed. The adult, attacking from above, would attempt overtake with 
series rapid and powerful wing beats, then would launch short glide 
strike with its feet. The juvenile never resisted, but dodged and out among trees 
low erratic flight until the pursuit ended, usually only after had been driven beyond 
the territory the adults. contrast the perches used paired adults, usually high 
the largest trees available, the perches chosen this young bird were usually 
branches within the tree crown partly concealing on-one-or more sides, and sometimes 
thick foliage. Its home range was partly hillside sparsely wooded with small 
trees, but with large pines such are preferred perches adults. Perhaps because 
lacked such perch trees and lay between the territories two pairs, this area was 
seldom used any adult hawks and hence was sanctuary where the juvenile was 
relatively safe from attack. 

the early winter 1939-40, two juvenal hawks were found occupying jointly 
territory previously held pair adults. The adults had disappeared, probably 
having been shot. The juveniles were mutually tolerant and showed some tendency 
keep together, but they did not display the close-knit partnership characteristic paired 
adults. Their separate discovery and occupancy the undefended territory and their 
association within seemed illustrate the early stages formation pair and 
nesting territory, but both had disappeared before the next nesting season. 

the fall 1940 and the following winter, intensive observations were made 
another juvenile. Four pines, all within diameter 200 yards, provided perches upon 
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which this bird spent most its time; its foraging range was thus only small fraction 
the area included the average adult territory. The territories three different pairs 
adults adjoined the range this young bird. However, each these territories was 
large that territorial pressure was not severe this buffer area between them. The 
juvenile asserted its territorial claim often perching atop one the largest trees 
commanding position like that adult its own home territory. Nevertheless 
was frequently subjected attack each the adjoining pairs. Often was seen 
intently watching adults soaring the distance, and such soaring adults moved 
nearer, showed signs uneasiness and occasionally moved lower and less con- 
spicuous perch within the crown the tree. Adults passing over sometimes swooped 
down and chased beyond the limits its usual range. After escaping, would 
usually perch inconspicuously low tree, even bush rock. was seen soar- 
ing only rare occasions. smaller juvenile, evidently male, occupied similar small 
area nearby. Twice the two young hawks were seen soaring together maneuvers re- 
sembling the courtship flights pair adults, except that there was dangling 
the legs and swooping descents the male. Perhaps this was incipient stage 
courtship. 

one occasion, when the larger juvenile mentioned above was under observation, 
was seen craning its neck and watching intently. Suddenly another hawk came 
low glide and lit beside it, making low, nasal sound (as described the foregoing sec- 
tion This visiting hawk was obviously male, noticeably smaller than the 
young bird, and the adult red-tailed plumage. For three minutes the birds perched 
close together watching each other warily and making hardly any movement. The 
adult’s behavior did not seem hostile, but suggested courtship, stood erect with 
head thrown back, facing the juvenile. The latter stood sidewise the male, crouching, 
with head lowered, and finally made thrust the male with its bill, but avoided 
the stroke and flew away. This male probably was mated bird from one the ad- 
joining territories. Late March when most the adults the Experimental Range 
were nesting, this juvenal female was still unmated and was still occupying the same 
small area. During the summer and early fall 1941 this bird could not found 
its former haunts, but November and December was there again and was still 
juvenile plumage. While there was not absolute certainty that this individual was the 
same one observed there the year before, peculiarities behavior and use exactly 
the same perches and general area furnished strong support for this assumption. 


FEEDING 


basis for studying the feeding habits, two separate sets records were used: 
food items brought young nests the adults and the items identified pellets. 
These two sets records are more less supplementary, each type has certain in- 
herent limitations. The nest records are especial value providing detailed informa- 
tion the prey animals, with full identifications, time, and approximate place cap- 
ture, and even certain indications the methods killing and eating. The nest records 
are strictly seasonal, being confined period weeks late spring and early sum- 
mer. Limitations the pellet data lie the fact that the actual number pellet items 
cannot determined with exactness and that dates are likewise indefinite. 

Nest prey the nesting season, food records were obtained daily 
visits the nests containing young hawks. Prey found the nests provides index 
the feeding during that season although certain very large items and very small ones 
may not brought the nest even when they are secured. Most adult ground squirrels, 


| 

| 
= 


222 THE CONDOR Vol. 


for instance, are extremely fat late spring, that one may even weigh much 
adult hawk and could not lifted from the ground the bird, much less carried 
the nest. Adult cottontails-are even heavier and are not represented among the nest 
items, but such large prey may secured and fed upon the adult hawks during the 
nesting season, other times year. Insects and other very small prey found 
the pellets have not been found the nests, but since they are bolted entire, trace 

would remain. 

Many the animals brought the nests are not eaten, times parent hawks 
are excessively wasteful bringing much more prey than can eaten themselves 

and their young. The prevailingly high temperature during the nesting season results 

rapid decomposition that general animal unfit for consumption the day 

following its capture. Often the remains animal are removed from the nest 

parent the same day secured, but sometimes dried carcasses may remain 
nest for several days. our nest study made practice mark, tail clipping 
otherwise, all prey animals recorded, avoid duplication the records when the 

same animal still remained the time later visit. Even when nest was visited 
daily, was not possible record all prey items brought because some might en- 
tirely eaten during the 24-hour interval between visits, and the discarded remains 

others might removed the parent birds. Probably the number food items missed 

through these causes was only fraction that which was recorded. Several full days 
were spent watching nests from blinds, and the prey which the parents were seen 
bring during the course the day did not much exceed numbers those usually found 
when nests were visited. 

The degree distension the nestlings’ crops served indication the amount 
food taken. several occasions, when food remained the nest, although the 

young were obviously gorged, records the prey were obtained looking into the 
gullets the young birds. Ordinarily our visits nests were made late the afternoon, 
but with fixed schedule, and occasionally when prey was found the nest the 

time the regular visits, later visit disclosed Apparently the hawks had fixed 

feeding times and might bring prey any time during the daylight hours but were 
least apt make captures during the hot mid-day hours, perhaps because squirrels and 
other prey species were also relatively inactive that time. 

Prey brought the nest consisted entirely mammals, birds, and reptiles. Rodents 
and rabbits comprised all the mammals. The birds were various sorts, having little 
common except that nearly all were larger than sparrows but smaller than the hawks. 

The reptiles included snake and lizard species equal numbers, although the lizards 
were slightly more numerous individuals. The 625 prey items comprising the three 

years’ records and pertaining fourteen different nests were species, the fol- 

lowing numbers: 380 ground squirrels (Citellus beecheyi), pocket gophers 

momys cottontails (Sylvilagus wood rats (Neotoma 

kangaroo rats (Dipodomys heermanni), chipmunks (Eutamias merriami), rock 
mice (Peromyscus truei), gray squirrels (Sciurus griseus), brush mouse (Peromys- 
cus boylii), and meadow mouse (Microtus quail (Lophortyx cali- 
jays (Aphelocoma coerulescens), towhees (Pipilo fuscus), road-runner 
(Geococcyx screech (Otus asio), kingbird verticalis), 
lark sparrow (Chondestes grammacus), unidentified bird; whiptail lizards (Cne- 
midophorus tesselatus), gopher snakes (Pituophis catenifer), skinks (Eumeces 
gilberti), rattlesnakes (Crotalus viridis), fence lizard (Sceloporus occidentalis), 

sharp-nosed snake lecontei). 
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Some observed differences representation certain prey species 1939 and 1940 
may due largely individual preferences the different hawks involved rather than 
availability prey populations. The records for 1939 were from five nests with 334 
items all and with items per nest. The 254 items comprising the record for 
1940 were from nine different nests, only three which were the same pairs studied 
1939. All three these pairs failed rear their young maturity 1940 and hence 
they were poorly represented that season with only 21, and nest items—about 
one-sixth the total. Pairs whose feeding was recorded 1939 and again 1940 did 
show the same trends both years. The principal prey species were the same ones for 
each pair, but individual preferences were shown for the more unusual kinds. Thus, one 
pair hawks took seven the kangaroo rats recorded, and each these years 
took more kangaroo rats than all the other pairs combined. one pair, not ob- 
served 1939, took the total lizards recorded. the same season another 

pair took the snakes, the chipmunks, and the quail recorded, although 
its total number items was only one-fourth the total recorded for the season. 1939 
one pair took the wood rats recorded, and another took all three the jays. 
1940 another pair took the wood rats recorded that year. The highest percentage 
squirrels among the items for any nest, excluding those for which only few records 
were obtained, was per cent, and the same pair took this high percentage squirrels 
1939 and again 1940. One pair nesting location where squirrels were more 
abundant than anywhere else the Range, preyed upon them least, both 1939 
(58 per cent, against per cent for all the pairs combined) and again 1940 
(38 per cent, against per cent for all the pairs combined). Their territory was 
also good gopher habitat, and reduced predation squirrels was mainly compen- 
sated increased predation gophers, which 1939 made per cent their 
nest items, against per cent gophers all nests combined and comprised per 
cent again 1940 against per cent for all nests. 

The relative numbers different prey species among the nest items clearly in- 
fluenced seasonal changes availability. Nesting timed that newly emerged 
young squirrels are abundantly available food for the young hawks, and every nest 
the ground squirrel was the most frequent item. Appearance the young squirrels was 
relatively late the 1940 season, and for one early nest young squirrels were avail- 
able for two weeks after hatching. During this period prey items were recorded: 
chipmunks, cottontails, gopher snakes, quail, gophers, and each wood rat, 
rattlesnake, whiptail lizard, skink, fence lizard, and ground squirrel (the latter adult 
female). During the subsequent period observation this same nest, from April 
May 21, items were recorded: ground squirrels (24 young and one adult), 
cottontails, quail, gopher snakes, rock mice, and sharp-nosed snake. Thus, for 
this nest, ground squirrels far outranked all other items combined after the emergence 
their young. They became eighteen times important they had been previously 
the food these particular hawks, increasing from 3.7 per cent per cent the 
items taken. all other nests, feeding the young had not begun until young ground 
squirrels were available, and hence among those nests they comprise consistently high 
percentage. 


Pellet prey Red-tailed Hawks consist the undigested residue 
food from the stomach. Bone readily dissolved the digestive juices, and the pellets 
consist largely hair, feathers, scales. Varying amounts bone remain, but the 
fragments have their exposed ends and edges corroded and are buried within the mass 
fur and other matrix. The hawk pellets differ thus from owl pellets, which small 
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and fragile bones frequently occur almost perfect condition the surface the 
pellet mass. The degree which bone digested hawk pellets probably depends upon 
the length time retained the stomach and the amount material which 
embedded, protecting from digestive action. Commonly pellets consist entirely 
scales hair. Those composed reptile scales are exceedingly fragile when dry. Ordi- 
narily the skin, muscle, and connective tissue the prey are digested, but occasionally 
intact foot lizard, mouse, squirrel, even section snake’s body are 
found pellet, perhaps after the hawk has fed dried carcass especially resistant 
digestion. typical pellet ovate, about two inches length one and one-half 
inches width, but many are smaller, and sometimes the shape attenuate. Frequently 
the pellet nearly flat but with one side rounded, evidently conformation with the 
outline the bird’s stomach; this shape may occur when the residue insufficient 
size fill the stomach. 

One tree known the night roost pair hawks was one the best sites 
their territory for the collection pellets, suggesting that some these may 
dropped night, the morning before the birds begin their daily wanderings. 
one occasion, hawk, flushed was beginning feed upon freshly killed cotton- 
tail, was found have dropped pellet beside it, and few other instances pellets 
have been found away from perches places where kills may have been made. Pellets, 
already formed when prey secured, are likely disgorged before the hawk begins 
eat; but most instances period probably intervenes between the time when one 
pellet disgorged and the time the next prey secured. 

Pellets for our study were gathered from beneath the large trees which were the 
favorite territorial perches the hawks. From month month the birds often changed 
their habits that tree productive many pellets one occasion would yield few 
none the next collecting trip. Because the large number trees offering poten- 
tial perching places each territory, and the impracticability observing closely the 
movements each the many hawks involved, accumulations pellets often were not 
discovered for periods months after they were begun. Even after thorough search 
beneath perch tree, pellets were apt overlooked because they were scattered and 
hidden beneath growing vegetation, and they were especially hard find during the 
spring. Best success collecting was experienced during late summer and fall, when 
most the vegetation had been grazed off that the pellets could readily seen. Many 
collected that season were old ones remaining from spring, indicated greenish 
algal growth their surfaces which must have formed before the cessation the rainy 
season April. Thus, most the pellets collected could not accurately dated. 

The summary pellet analyses presented below based all pellets Red-tailed 
Hawks collected 1939 and 1940. Most these were collected the Experimental 
Range, but some were collected neighboring ranches, all within radius few 
miles. Some were collected south the Range more open and sparsely wooded type 
environment, where prey populations and availability differed somewhat. One notable 
series was collected area where ground squirrels were controlled poisoning. 

total 2094 pellets, the following mammalian occurrences were recorded: 
1049 ground squirrels, 794 gophers, 322 rabbits, 147 unspecified wood 
rats, kangaroo rats, meadow mice, pocket mice (Perognathus sp.), mice 
Peromyscus sp., unspecified), bats Lasiurus borealis, unspecified), chip- 
munks, gray squirrels, mole (Scapanus latimanus), harvest mouse (Reithrodon- 
tomys megalotis). Bird occurrences recorded were follows: 117 unspecified 
jays, woodpeckers Balanosphyra formicivora, Colaptes cafer, Asyndesmus 


Sept., 1946 BEHAVIOR AND FOOD HABITS THE RED-TAILED HAWK 225 


lewis, unspecified), towhees (Pipilo fuscus and maculatus), quail, meadow- 
larks (Sturnelia neglecta), sparrows Zonotrichia coronata, unspecified), hawks 
(pellets composed mainly Buteo feathers; problematical significance), warbler, 
bluebird (Sialia mexicana), linnet (Carpodacus mexicanus), egg shells. The rep- 
tile occurrences recorded were: 237 whiptail lizards, gopher snakes, 106 skinks, 
rattlesnakes, fence lizards, unspecified lizards, California racers (Coluber 
lateralis), unspecified snakes, unspecified “reptiles,” king snakes (Lampropel- 
tis getulus), alligator lizards (Gerrhonotus multicarinatus), garter snakes (Tham- 
nophis sp.), brown-shouldered lizard (Uta stansburiana). The arthropod occurrences, 
mostly taken accidentally and not actual prey, were follows: 160 grasshoppers, 
161 beetles (58 unspecified, Amara, tenebrionids, scarabeids, 
Amphicyrta, and one each Serica, Silpha, Polycesta, Nyctoporis, Hydrous, and 
elaterid), Jerusalem crickets (Stenopelmatus), flies and their larvae Lucilia, 
Cuterebra, and unspecified), hemipterans corixid, belostomatid, others un- 
ants, unspecified hornets (Vespula), lepidopteran larvae, 
Odonata; scorpion, unspecified arachnids, centipedes. Also, occurrences 
skunk, and unspecified. 


the foregoing list items classed rabbit consisted mostly entirely cottontail 
(Sylvilagus auduboni) but may have included few jack rabbits (Lepus calijornicus). 
Items classed were small, fine-haired forms such Peromyscus, Microtus, 
Thomomys, Dipodomys, which could not definitely identified because minute 
quantities remains present their poor state preservation. Remains the three 
species Peromyscus could not distinguished from each other, and could have rep- 
resented either boylii, truei, maniculatus, but only the former two species 
were represented among the nest items. Perognathus remains could not identified 
species, but probably were those most all instances, this species 
greatly outnumbers californicus, the only other kind occurring this area. Material 
identified only could have pertained any the species Peromyscus, 
Perognathus, Microtus, Reithrodontomys. the majority bird occurrences 
pellets, the feather material was such poor condition that definite identifications 
could not made, and the item was classed merely Those kinds classed 
“sparrow” and “woodpecker” were sufficiently diagnostic reveal the 
general type bird the basis size, shape, color the feather material, bone 
fragments. Likewise, remains classed “snake,” “lizard” consisted 
meager scale material insufficient for full identifications. Remains insects and other 
arthropods were usually minute and fragmentary that complete identifications could 
not made; some were identified family and others genus. 


order study differences feeding habits under slightly differing ecologic con- 
ditions, two collections pellets were made the late summer and fall 1940 off the 
Experimental Range and somewhat lower the foothills, near the lower edge the 
blue oak belt. One lot pellets comprising 202 prey items was found under three adja- 
cent trees and represented the accumulation the entire dry season from single family 
hawks, many them from the young birds still the nest. this area squirrels 
were abundant. The second collection comprised 581 prey items, and the pellets were 
from three different families hawks. Accumulations from two different nest trees 
under which juveniles’ pellets were found made large part this collection. 
this second area squirrels were controlled annual poisoning and their numbers were 
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low. The relative abundance prey groups the two collections are shown 
table These data illustrate the facts that squirrels are the principal food where 
they are present abundance and that where the squirrel population reduced, in- 
creased utilization the other available food sources results. With inadequate sup- 
ply squirrels area the pocket gopher became the most important prey species, 


while reptiles, birds, insects, and miscellaneous small mammals all were more important 
the diet than they were the area where squirrels were abundant. 
Table 
Relative Abundance Prey Groups Two Lois Pellets 
Area 1 Area 2 
(squirrels not controlled) (squirrels controlled) 
Squirrels per cent per cent 
Reptiles 
Birds 
few instances concentrations pellets were found successive occasions under 
certain favored perches permitting comparison food composition over different peri- 
ods for the same pair. Data from one such series for spring, summer, and fall shown 
table arthropod items were disregarded. 
Table 
Seasonal Change Prey Individual Hawk 
February-March-April May-June-July August-September October-November 
Squirrel 37.5 per cent 24.6 per cent 26.1 per cent 19.6 per cent 
Gopher 12.6 9.4 31.9 50.0 
S Rabbit 6.2 9.4 2.9 1.8 
Other items 43.7 56.6 39.1 28.6 


series pellets collected two miles south the Experimental Range less wooded 
and less brushy terrain where ground squirrels control showed the per- 
centages items, exclusive arthoropods, for different seasonal collections sum- 
marized table Heavy predation gophers and reptiles reflects the local scarcity 
ground squirrels and rabbits where this sample was taken. 


Table 
Composition Prey Area Controlled Squirrel Population 
June July-August September-November 
Squirrel cent 12.1 per cent 7.8 per cent 
Gopher 71.4 29.3 58.5 
10.4 3.8 
Reptile 19.2 46.0 20.9 
Other items 4.6 2.2 8.0 
Total items 106 


Larger kinds prey such ground squirrels and rabbits often comprise the entire 
contents pellet, whereas the smaller kinds such insects are almost invariably 


associated with other kinds prey. the 2094 pellets analyzed, prey was distributed 

follows: item 923 (44.1 per cent), items 682 (32.7 per cent), items 297 
(14.2 per cent), items 128 (6.1 per cent), items (2.2 per cent), items 

(0.5 per cent), items (0.33 per cent), items (0.05 per cent), items 

(0.05 per cent). The associations different kinds items often are significance; 
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for example, insects were most frequently found associated with lizard remains, sug- 
gesting that they had been eaten the lizards and were not true prey items the 
hawks. the pellets having single items, none contained lizard remains, and those 
with two kinds items only little more than one-tenth had lizard remains. But 
those pellets having four more items, nearly three-fourths contained lizards. The 
reason for this the usual occurrence one several kinds insects the stomach 
each lizard eaten the hawks and their subsequent association with lizard remains 
the pellets produced. 

The various kinds prey our pellet records not necessarily 
represent exactly the same numbers individual prey animals killed the hawks. 
Identifications rodents, for instance, were made from hair and there was certainty 
whether one several individuals species were represented occurrence 
pellet. Also there was the possibility that one individual animal might appear more 
than one pellet. 

obtain information concerning the relationship pellets the actual food, 
kept adult Red-tailed Hawk small cage for two months. During this period, the 
time each feeding and the amount and kind food were recorded, and the resulting 
pellets were analyzed. The kind food was varied from day day, and the same kinds 
animals eaten wild hawks were offered. was found that pellet may represent 
the accumulation several meals over period several days, but occasionally pellets 
were dropped successive days. days total pellets was produced. Re- 
mains prey animal were best represented the first pellet dropped after meal, 
but often small quantities appeared later pellets, even after periods more than 
week following the meal. the average the captive hawk consumed 140 grams food 
daily—about one-sixth its own weight—but sometimes voluntarily fasted for day. 
The animals provided mostly were offered alive, and the hawk gorged itself killing 
its prey. This adult ate even more than large nestling, which during the latter half 
its growing period consumed average 134 grams food daily over 
period (see fig. 49), and both ate much more than hawk observed over period 
days the wild. 

Glading, Tillotson, and Sellick (1943) have discussed critically the use pellets 
index food habits raptors and especially hawks. They indicate various 
sources error inherent this approach and especially under the conditions their 
own experiments. Among the points mentioned them, the impracticability deter- 
mining actual numbers individual prey animals from the fur, feathers, and scales 
pellets and the likelihood misidentifying even missing entirely the remains some 
small prey species are perhaps equally applicable our own study. However, the results 
from their young hawks fed daily, with two more kinds animals meal, would 
not representative adult birds the wild which feed less than once day, and then 
usually make entire meal one kind prey animal. The actual data Glading 
al. food presented the captive hawks and later identified the pellets seems 
bear out the idea that, very roughly, each pellet occurrence corresponds one indi- 
vidual prey item. With the large numbers pellets our series, occasional oversight 
minute item differences between numbers occurrences and numbers individ- 
ual prey animals represented would tend average out that least they would not 
major sources error. considerable margin error does exist, yet thousands pellet 
records certainly afford qualitative indication the kinds prey taken and also, 
general way least, the relative importance the several prey species which make 
most the food. 
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Predation genus rodents the Experimental Range (except 
that the house mouse, here closely confined buildings) was recorded prey from 
nests pellets both. There was only one occurrence the harvest mouse, which be- 
cause its small size, active and nocturnal habits, and scarcity the area, would not 
apt fall prey the hawks. All other kinds were represented several many 
occurrences. 

The gray squirrel with two occurrences pellet items and two nest items was 
one the most poorly represented. Both gray squirrels found nests were young. The 
species moderately common the Range, and keeps almost entirely the scat- 
tered Digger pines which are also favorite perch trees the hawks. Apparently these 
squirrels are too elusive caught the hawks, that only the inexperienced young 
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Fig. 49. Histogram showing daily weight (open columns) hand- 
reared nestling the Red-tailed Hawk and the weight food 
(lined columns) consumed it. 


otherwise handicapped individuals are preyed upon. Their usual immunity from cap- 
ture was illustrated several occasions when individuals were seen climbing trees 
which contained nests with young hawks. 

Occurrences the mainly nocturnal wood rat, kangaroo rat, and pocket mouse 
among the prey items was surprisingly frequent view their limited availability 
these strictly diurnal raptors. They must easy for the hawks catch when they 
happen out the daytime. far the greater part the hawks’ food consisted 
the ground squirrel, gopher, and cottontail, all terrestrial and relatively large species, 
partly, least, diurnal their habits. 


Predation species bird was commonly preyed upon. Most those 
identified were California woodpeckers, California jays, meadowlarks, quail, and tow- 
hees—all types small enough easily overpowered but large enough furnish 
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meal. perhaps significant that all these are breeding species the Experimental 
Range, for most the birds taken may young. many those found nest 
items were fledglings. the quail, however, nearly all those found nest items were 
adult birds. The percentage quail found nest items was much higher (more than 
ten-fold) than the year-round percentage derived from the pellet items. The adult birds 
must more vulnerable such predators the Red-tailed Hawk the season when 
pairs have scattered from their coveys order nest. They are then deprived the 
collective safety afforded the continual watchfulness all members the flock and 
take further risks guarding their nests and young. 

The small birds identified were represented one occurrence each for “sparrow,” 
Golden-crowned Sparrow, bluebird, Linnet, and warbler; rarity these occurrences 
seems show that they are incidental. toward the hawks was demonstrated 
Linnets many occasions. Almost all the occupied hawk nests had occupied nests 


Linnets (or less commonly those other small passerines) built their basal por- 


tions. The Linnets were constantly singing and hopping about sticks the hawk 
nest and nearby branches even when parent hawk was the nest. far ob- 
served, the Linnets and their nests were not molested the hawks. 

Small birds sparrow size ordinarily seem passed unnoticed the hawks, but 
one seen fluttering the ground helpless condition might pounced upon. This was 
observed when White-crowned Sparrow was caught the wing mouse trap and 
Red-tailed Hawk attracted from distant perch flew down secure it. Ordinarily, 
hundreds these sparrows foraged the ground beneath the perch trees the hawk 
daily without attracting its attention. 

poultry was found among the pellet and nest items. For most the individual 
hawks whose feeding was studied there was opportunity secure poultry near 
their territories, but one pair well represented both nest items and pellet collections 
had territory adjoining farm where chickens, turkeys, and guinea fowl were kept. 
open field quarter mile more across separated the rugged wooded land where 
the hawks perched from the farm buildings where the poultry stayed, and although the 
hawks often soared over the field, they seemed avoid coming near the buildings. 
Poultry raising not important the foothill belt, but most the farms have few 
chickens. The absence poultry among the 4661 recorded items may not fair 
indication complete abstinence from this type predation; occasional individuals 
situated near farmyards might potentially destructive. 

Predation reptiles and the reptile species known occur 
the Experimental Range, there were only three not recorded among the food items— 
the small, secretive, and mainly nocturnal snakes, Diadophis and which 
would seldom exposed capture the hawks, and the horned toad 
The absence the last fairly common and easily captured species from our extensive 
sample food items would seem have some special significance. The spiny head 
would constitute formidable object for ingestion hawk, but the remainder could 
eaten without difficulty. 

The brown-shouldered lizard, which far the most common lizard species the 
Range, occurred but once among the food items. Its minute size and speed must render 
difficult capture. The skink, although active above ground for only few weeks 
spring, occurred nearly twice often the fence lizard, common almost the year 
around. Apparently the skink’s habit frequenting open grassy places makes much 
more susceptible hawk predation than the fence lizard, which shy and mostly 
confined rock piles here. 
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Although the rattlesnake frequently preyed upon, the relatively few occurrences 
this common and sluggish, but dangerous species, compared with the occurrences 
the gopher snake, suggest selection the part the hawks. human experience, 
the rattlesnake encountered the Range about five times often the gopher 
snake, yet the combined records nest and pellet items, the numbers gopher 
snakes and rattlesnakes are 225 and 83, respectively. hawk would hardly have the 
opportunity acquire respect for the venomous qualities the rattlesnake through 
individual experience, possible that there may specific instinctive caution 
toward rattlesnakes. 

Since many the pellet items were identified merely “snake,” 
the relative numbers the various reptile species actually identified may not 
represent with accuracy the frequency with which they are taken. Some species may 
more difficult than others identify pellet items and hence may have been recorded 
merely “reptile” many their occurrences. 

Although amphibians are well represented the feeding records Red-tailed 
Hawks elsewhere (McAtee, 1939), none the seven species known occur the 
Range was found food us. group, their largely nocturnal and subterranean 
habits would protect them from hawk predation, yet such common species the Pacific 
tree-toad and the California toad must seen frequently the hawks. they are 
eaten, perhaps they are completely digested, leaving hard parts the pellets 
identified, but none was found among the nest items either. 

Predation actual bulk food consumed, insects made only 
insignificant portion the total and were estimated comprise less than two-hun- 
dredths one per cent the weight all recorded items; but number occurrences 
they were slightly more than one-eighth the total pellets. the 534 arthropods 
identified pellets, all were insects except two centipedes, one scorpion, and 
nids.” Arthropods made more than one-fourth the total number species among 
the pellet items, but were far less important the diet the Red-tailed Hawk than this 
fact might suggest and were almost invariably associated with vertebrate remains. Only 
two pellets were composed entirely arthropods (grasshopper and Jerusalem cricket). 
The arthropod species occurring pellets may grouped four general categories, 
although many occurrences are problematical. First are those pursued and captured 
the hawks actual prey, definitely including the Jerusalem cricket (Stenopelmatus), 
grasshopper (in some its occurrences), giant water bug (Belostoma), giant water 
beetle (Hydrous), and perhaps others. second group includes those species taken 
casually accidentally the hawks because they are attracted the flesh carrion 
which feeding; included are the greenbottle fly yellow jacket (Ves- 
pula), carrion beetle certain scarabeid beetles, ants, and probably others. 
third group includes those eaten small vertebrates, which themselves later become 
victims hawk. The chitinous remains the insects disgorged the pellets are apt 
associated with remains the animals that ate them. this class come the 
majority, both number individuals and number species, the arthropod items. 
They include buprestid, carabid, and tenebrionid beetles, Amara, Amphicyrta, Coni- 
ontis, Eleodes, Phobetus, lepidopterous larvae, and certain 
arachnids—mostly small forms, some vegetarian habits. More than half the grass- 
hoppers recorded were with remains either whiptail lizard skink, and the majority 
hemipterans, coleopterans, and arachnids were with one these two kinds lizards. 
Ants were with remains fence lizards six the occurrences; all but one oc- 
currence they were with either bird lizard remains. fourth category arthropod 
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items includes those attached parasites the prey animals and taken accidentally 
the feeding hawk. Only one such item was found our records, larval Cuterebra. 

Frequency the late fall and winter 1940-41, unmated juvenal 
hawk was made the subject intensive observations obtain idea the amount 
food normally killed and eaten and thus evaluate the effect predation prey 
populations. The hawk selected for these observations was unusually tame one, and 
its movements were largely restricted area within the 200 yards’ distance sepa- 
rating its favorite perch trees. Observations were made with binoculars distances 
200 300 yards. could readily discerned whether the bird had fed recently the 
prominently distended crop after meal. few occasions when momentarily out 
sight, the hawk may have eaten some small food item such beetle Jerusalem 
cricket, but this improbable, and such small unrecorded items could not have com- 
prised more than insignificant percentage the food. Each full meal was evident. 

For total full days, the actions this hawk were followed detail and every 
meal taken was recorded. The periods consecutive watching were follows: 
days, days, days, days, days, days, days, day. During this period total 
only five kills were made, from which meals were eaten eight different days. 
the remaining thirteen days, food, with the possible exception minute items, was 
taken. The longest period fasting extended over five consecutive days. During the 
latter part this long period fasting the bird became restive, moved more frequently, 
and covered area several times the size its usual range. The kills recorded the 
days were five-foot gopher snake, adult cottontail, and adult ground squirrel 
(each fed upon for two successive days), mouse (Peromyscus truei), and 
one unknown item, suspected have been gopher from the site its capture and the 
subsequent degree distension the hawk’s crop. The combined weights these prey 
animals was computed somewhat over two kilograms. Thus, during the period 
was observed, the hawk averaged about 100 grams prey per day. Since some portions 
the snake, the cottontail, and the ground squirrel were discarded, the food actually 
eaten this hawk amounted somewhat less than 100 grams per day; perhaps scarcely 
more than half the amount consumed caged adult. This may near the minimum 
food requirement, and observations extended over one long fasting period, seems 
probable that the average hawks the wild use considerably more, eating least 
100 grams day addition perhaps equal amount which discarded. 

The habit returning successive days feed from kill too large con- 
sumed single meal may characteristic during cool weather, but during the hot 
dry weather, prevailing for least seven months the year, prey ordinarily would not 
available for more than single meal. Decomposition begins within few hours after 
death and carcasses are soon found vultures, which patrol the Experimental Range 
large numbers. Therefore, may assumed that summer separate kill gen- 
erally made for each meal taken. Evidence that both members mated pair may feed 
from the same animal when one has killed large prey was obtained several occasions 
when pairs hawks were flushed from the ground under circumstances that suggested 
they may have been sharing meal. such sharing occurs commonly, must reduce 
appreciably the amount prey necessary maintain pair. 

Comparison feeding data from pellets and attempt determine 
the importance various prey species the food the hawks, computations the 
relative weight bulk each prey species relation the diet whole were made 
(table 5). These computations were made separately for the two sets prey records, 
from nests and from pellets. average individual weight for each prey species was 
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multiplied its number occurrences, and adding these totals, the actual weight 
food taken the hawks produce the pellets collected, the remains found 
nests, was estimated. The percentages this total comprised each species are sig- 
nificant, although these weights are course merely approximations. Choosing repre- 
sentative average weight for each species was difficult, even though for many species 
large number weight records were hand showing seasonal, sexual, and age varia- 
tion. the case the ground squirrel, for instance, individuals preyed upon the 
hawks may weigh from 100 1200 grams. During the season when small young squir- 
rels are abundant, they are taken disproportionately large numbers compared with 
adults. For this reason, weight 200 grams was used representative squirrels 
brought nest prey while weight 500 grams was used for the year around sample 
the pellets including adults and grown young well small ones. 

Variation weight among individuals species, and selection the hawks, and, 
the case the pellets, inexact correspondence number occurrences and number 
individuals would introduce errors. Nevertheless, prey species differ much from 
each other size that the general proportions comprised the hawk diet can readily 
shown. 

Important differences exist between the set feeding records based pellet ex- 
aminations and that based nest items. some instances the reasons for these differ- 
ences are apparent from the nature the material, but other instances they are 
obscure. reflecting the feeding habits the Red-tailed Hawk this locality, the 
two sets records agree essentially showing that three mammalian species, the 
ground squirrel, cottontail, and pocket gopher, and one reptile, the gopher snake, com- 
prise the staple year-round diet with the first named species far the most impor- 
tant, and that these are supplemented long list rodents, snakes, lizards, and birds. 


Table 


Comparison Prey Determined from Nest and Pellet Items 


Per cent Per cent 


Average weight weight of total weight of total 
Kind of prey in grams pellet items nest items 
Ground squirrel 500 (in pellets) 49.50 60.80 
200 (in nests) 
Rabbit 800 24.20 26.50 
Gopher snake 500 8.95 3.80 
Pocket gopher 100 7.40 4.30 
Rattlesnake 300 2.10 trace’ 
Wood rat 200 1.10 1.40 
Quail 160 trace 1.00 
Bird (unidentified 0.86 trace 
Whiptail lizard 0.56 0.30 
Reptile (unidentified 200 
Gray squirrel 500 trace 0.40 
Chipmunk trace 0.40 
Kangaroo rat 0.19 0.40 
Skink 0.20 trace 
King snake 280 
(variable) 


1 Traces are less than one-tenth of one per cent. 
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Additional traces (less than one-tenth one per cent) for the pellet items included 
mice the genera Peromyscus, Reithrodontomys, Microtus, and Perognathus, bat, 
towhee, meadowlark, woodpeckers Linnet, sparrow, war- 
bler, bluebird, garter snake, fence lizard, alligator lizard, brown-shouldered lizard, and 
unidentified lizard; and for the nest items included mice the genera Peromyscus and 
Microtus, towhee, Screech Owl, Lark Sparrow, and sharp-nosed snake. 

The absence insects from the nest items and their frequent occurrences pellets 
constitutes one the most striking differences between the two sets records; prob- 
ably any insects brought the nests are bolted entire, and hence are not found. 

Rodents and rabbits combined comprise almost ten per cent less weight the 
pellet records than the nest records. Their scarcity was compensated for mainly 
greater abundance reptiles the pellets, although reptile activity its annual 
peak during the nesting season the hawks and would seem that reptiles are then 
more available than other times year. Possibly the smaller reptiles are 
usually eaten where they are captured the parents and hence are not represented 
their true proportions for that season. 

Methods hunting —The two principal methods hunting are, first, waiting 
high perch until some prey exposes itself, then dropping upon with sudden direct 
swoop, and, second, quartering back and forth low flight pounce upon some animal 
the open and take surprise before can reach shelter. 

probable that most the hawks’ food secured through the first method. The 
keenness the hawks’ eyesight enables them discover and identify any small animals 
moving about within radius perhaps more than hundred yards. The victim usu- 
ally unaware the hawk and may watched until has moved into position where 
can caught; then the bird glides toward set wings and strikes. From the point 
where the prey situated, movement almost imperceptible, the hawk launches 
into flight, approaching straight line, with wings and body rigid. The hawk gains 
speed its downward course, and the last few yards are covered fraction second 
that even after became aware its danger, the victim, especially some near-sighted 
animal such snake gopher, would scarcely have time move before being struck. 


December 1940, hawk was observed for the entire morning and during this period 
changed perches five times, making only short flights from one tree another. about noon 
suddenly left its perch long glide the ground 225 feet away, and swerving beneath low-hanging 
branches oak, crashed through dense but brittle dead brush for distance three feet 
struck its quarry the edge rock outcrop. The prey, partly protected dead brush, 
was apparently not well secured first. The hawk was obliged lunge second time catch it, 
and then forced its way five feet farther through the brush, emerged, climbed boulder, and ate 
the animal, large mouse truei boylii). Later was flushed twice the inves- 
tigator, but otherwise made only one short flight during the afternoon before its final flight dusk 
its night roost. 

the following morning 8:12 a.m., this same hawk was seen make another capture. 
was perched the same limb from which had swooped the mouse and dropped off with wings 
half folded straight 250-foot glide the ground. The prey was the open flat rock but was 
knocked for distance several feet the hawk struck it. Although partly hidden from view, the 
hawk could seen flapping violently struggled with the prey the ground. Investigation re- 
vealed that had caught five-foot gopher snake. The snake evidently had been seized first the 
middle the body, then caught the neck and bitten the neck and head until dead. eating 
the snake the hawk began the head. About two minutes after the attack the bird was flushed from 
the ground the observer and temporarily abandoned its prey, which was still writhing feebly 
although its head was partly eaten. The ease and rapidity with which this large reptile was dispatched 
may have been due part the cool weather, preventing from becoming fully active. 

January 30, 1:16 p.m., having made ten flights earlier the day, this hawk suddenly 
dropped 45-degree angle from its 15-foot perch dead oak snag catch adult cottontail. 
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The rabbit must have emerged from brush the foot the tree cross open space, 
unaware the danger, and the hawk seized it, struggle began, but the details could not seen. 
was almost two minutes before the struggles the rabbit had subsided. Then the hawk, hopping 
laboriously, dragged back under the edge the brush and began eat there. 

one occasion Red-tailed Hawk made long glide down from its perch oak and took 
surprise ground squirrel which was chasing another distance from their burrows. Another time 
hawk was seen drop steep angle, with claws outstretched, from its perch top high pine; 
three minutes later flew with young ground squirrel. 


instance success more active hunting was observed May 20; hawk was seen quar- 
tering back and forth over rolling hills, staying about the height the tree tops; suddenly veered 
sidewise and plunged small ground squirrel. The squirrel dived into hole and escaped split 
second the hawk struck, raising dust from the burrow mound. the bird plunged, sharp alarm 
chirps were given the intended victim and other squirrels the vicinity. ‘The hawk swerved upward 
about feet and gave loud scream. this instant another small squirrel which had been con- 
cealing vegetation made dash for its burrow, almost directly beneath the hawk, which dropped and 
picked without stopping. 
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Fig. 50. Red-tailed Hawk killing California Racer. 


several occasions hawks hunting flying low and erratically among trees, rock 
outcrops, hillsides, and ravines, manner likely bring them suddenly within close 
range victim, have been seen miss, and effective defense provided the 
sharp warning chirp the ground squirrels, given each one turn sights the 
bird. Where the squirrels are common, each one thus warned and put the alert well 


advance the hawk’s approach. 

Often the prey torn pieces and bolted the ground the spot where cap- 
tured, within few minutes. the place capture near convenient tree, and the 
prey not too heavy, may carried perch and eaten. Prey too large carried 
may dragged sheltered spot one accessible and eaten the ground until 


partly consumed; then the remains may carried perch. Remains carcasses 
often are seen hanging over limbs favorite perch trees lying the ground beneath 
them. 


SUMMARY AND DISCUSSION 


The Red-tailed Hawk resident species the Digger-pine belt the western 
Sierra Nevada foothills. Adults are permanently paired, and members pair jointly 
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occupy territory which they defend against others their own species and against 
eagles. Size territories appears considerably larger than necessary for food supply, 
and intolerance the hawks for individuals other than their mates prevents further 
crowding. Territories average about half square mile extent and, undisturbed 
areas favorable the hawks, are occupied their entirety, although some parts are 
used more than others. High perches are essential part the territory, and the larger 
Digger pines are favored for this purpose. Dozens perch trees within territory may 
used, but few are used more than others. Juvenal hawks remain unpaired, probably 
for least two years, and although they may settle within limited areas, they not 
defend these against other hawks and are constantly pursued and harassed paired 
adults. 

Courtship activity, the form aérial maneuvers members pair, continues 
throughout the year and closely correlated with occupancy and defense the ter- 


Nesting begins March even late February. Nesting sites are high (30 


feet) large pines or, rarely, blue oaks. Nests are often used successive years. 
There are one, two, three eggs clutch. Young are active and vociferous during 
the first week. When ten days old they may behave aggressively toward intruders, and 
they become increasingly aggressive they grow older. the age week they first 
begin peck prey attempt feed themselves, and during the latter part 
their stay the nest, the parents leave prey almost intact for them tear themselves. 
After period hopping and flapping about limbs near the nest, they leave the 
age about days and can fly strongly the first attempt. 

high proportion the eggs and nestlings perish. For eggs nests, fates 
were follows: deserted before hatching (probably unnaturally high loss intro- 
duced result disturbance the investigators), destroyed jays, blown 
down, hatched but young destroyed blood-sucking flies, hatched but young died 
from unknown accident disease, hatched but young crushed parent, hatched 
but destroyed storm (apparently diseased also), fledged. Six other nests inacces- 
sible for detailed study also were apparently successful the extent fledging 
least one young each. 

After leaving the nest the young remain the parent territory for several weeks and 
are fed the adults they gradually acquire skill flying and hunting until they 
become self-sustaining. After becoming independent they wander away from the parent 
territory and possibly wander for long distances. They may take residence mar- 
ginal areas between the territories paired adults, where they lead precarious exist- 
ence, constantly chased and molested any the adults which happen see them. 

Feeding the hawks during the nesting season was studied from records 625 prey 
items brought nests parent hawks. Ground squirrels were far the most impor- 
tant food, and the 380 recorded exceeded numbers all other kinds prey combined. 
The pocket gopher and cottontail were next most important with and records, 
respectively. Other items consisted five species reptiles, seven birds, and six 
mammals. Individual preferences were marked, and proportions the different prey 
species varied greatly for different nests. Observations certain nesting pairs suc- 
cessive years showed that individual trends proportions various prey species were 
consistent even though prey populations varied somewhat. 

Feeding throughout the entire year was studied from analysis 2094 pellets 
with 4036 individual occurrences prey items. Trends the pellet items differed from 
the nest items most significantly having lower proportion ground squirrels (1049 
occurrences), and apparently most severe pressure this species exerted 
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during the nesting season when young squirrels are abundantly available. Another im- 
portant difference was the frequent occurrence arthropods pellet items whereas 
none occurred among the nest items. The combined data from the nest and pellet studies 
indicate that the ground squirrel the principal prey species the year around, and that 
the gopher, cottontail, and gopher snake also are important. Other species which are 
taken regularly, although comprising only small percentage the diet, include whip- 
tail lizard, skink, wood rat, quail, California jay, and rattlesnake. Nearly every species 
the small mammals and reptiles and many the bird species occurring locally are oc- 
casionally eaten. However, many small vertebrates including most the small common 
birds the San Joaquin Experimental Range are not preyed upon these hawks 
except under exceptional circumstances. 

Often pellet represents several meals and several days’ feeding, but this depends 
upon the kind food taken. Larger kinds prey are not completely eaten, but flesh 
torn away from the bones and skin with the result that relatively small amounts in- 
digestible material contributing the contents the pellet taken. The smaller kinds 
vertebrate prey and insects are eaten entire, and the pellets produced may larger 
and more frequent. 

Observations hawks the field and captivity indicate that the average 
prey weight from less than 100 grams 140 grams eaten daily, and equal 
amount may discarded. About half this weight made ground squirrels. Thus, 
estimated that the average squirrel killed every four five days each 
hawk. Predation squirrels much increased during the nesting season when one 
hawk may kill several the course day order keep its young supplied with 
food. the average, perhaps squirrels would eliminated hawk during the 
course year from its territory, and the two birds pair thus would eliminate 144 
squirrels from 320-acre area, one every 2.2 acres. This predation pressure would 
appear only minor factor among those which hold squirrel population check, 
since amounts only small fraction the annual increase. The cumulative effect 
several kinds predators, including, besides these hawks, the coyote, gray fox, and 
rattlesnake, each feeding principally squirrels, might have important stabilizing 
influence. 

The ground squirrel the principal prey species probably more affected than any 
the other kinds animals eaten. Although almost four gophers are taken for every 
five squirrels, the gopher much less affected because occurs much denser popu- 
lations; and having more rapid rate increase, adjusted withstand more severe 
predation pressure. The cottontail, although taken less than third often the 
ground squirrel, may affected much because occurs only fraction the 
population density the squirrels and has comparable rate reproduction. Other 
species preyed upon commonly are taken relatively small numbers proportion 
the populations which they occur, and must concluded that the direct effect 
predation the Red-tailed Hawk only minor factor their local ecology. 
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NOTES THE AVIFAUNA THE RIO GRANDE VALLEY, 
NEW MEXICO 


GALE MONSON 


The writer observed birds the Rio Grande Valley central New Mexico during 
the periods December 1940, March 12, 1941, and November 17, 1941, June 12, 
1942. The bulk the notes are from Socorro County, especially the vicinity the vil- 
lage San Antonio and the Bosque del Apache National Wildlife Refuge near San 
Antonio. 

Although the major part the immediate Rio Grande Valley this area irri- 
gated farm land, cottonwood (Populus willow (Salix amyg- 
tamarisk (Tamarix gallica), tornillo screw bean (Prosopis and 
mesquite (Prosopis juliflora) width varying from few feet nearly half mile 
follows the river banks. the Bosque del Apache Refuge there are large areas salt 
grass spicata) and cat-tail and periodically inundated mud 
flats. The immediate valley, and the adjacent hills whose predominant plant the creo- 
sote bush (Larrea divaricata), lie the Lower Sonoran Zone, which extends north 
beyond Socorro. West the river, the land rises sharply the Magdalena Mountains 
and their foothills into the Upper Sonoran, Transition, and Canadian zones with ele- 
vations more than 9,000 feet. 

connection with subspecific determinations and preparation the manuscript, 
wish acknowledge the cooperation John Aldrich, Fish and Wildlife Service; 
Alden Miller, Museum Vertebrate Zoology; and Allan Phillips, Museum 
Northern Arizona. 

Aechmo phorus occidentalis. Western Grebe. adult male was taken the Rio Grande Bird 
Refuge (Elephant Butte Reservoir) Sierra County, January 11, 1942. Three others were seen the 
same date and place. Florence Merriam Bailey New New Mexico Department 
Game and Fish, 1928) lists but one record for the state, 1873. 

Phalacrocorax auritus. Double-crested Cormorant. male taken the Rio Grande Bird Refuge 
January 11, 1942, was identified auritus Aldrich. The species common the reservoir 
during the winter, least, and was occasionally observed migrant the Bosque del Apache 
Refuge (April May 18, 1942; also November 24, 1941). Aldrich sends the following records 
from Fish and Wildlife Service files: 200 nesting the Rio Grande Bird Refuge, May 17, 1937 
(Gilchrist) nesting McRae Canyon (Rio Grande Bird Refuge?), June 19, 1937 (Gilchrist) 
seen Bosque del Apache Refuge, May 19, 1937 (Gilchrist) one shot Cutter, Sierra County, 
December 1913, from flock three, specimen identified Oberholser. Mrs. Bailey does not 
include this species cormorant her book, and believe these are the first published records 
the species the state. have not had opportunity examine the two specimens Mexican Cor- 
morant (P. olivaceus mexicanus) mentioned Mrs. Bailey (op. cit.), but possible that least 
one these may actually auritus. 

Casmerodius albus. Common Egret. This, another species not mentioned Mrs. Bailey, was 
occasionally observed the Bosque del Apache Refuge February 20, 1941, and from January 
May 28, 1942; total individuals seen numbered 24. The only previously published record for 
the state that two seen Little the Jornada Range Reserve, Dona Ana County (Condor, 


#6, 1934:247). present, opinion that the species regular occurrence along the Rio 


Grande north Albuquerque during spring and summer, although apparently not breeding. 

Botaurus lentiginosus. American Bittern. One was seen the Bosque del Apache Refuge, De- 
cember 12, and 18, 1940, very likely the same individual each date. This the first winter 
record for New Mexico. individual seen February 23, 1941, the Refuge may also regarded 
wintering bird. 

Branta canadensis. Canada Goose. Canada Goose taken the Bosque del Apache Refuge, 
November 1941, has been determined leucopareia Aldrich; the first record this 
subspecies for New Mexico. Numerous sight records the refuge would indicate that this and/or 

One minima was observed the refuge April 1942. Observation about 250 feet with 
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glasses, and size comparison with female Mallard and number canadensis, substantiate 
the identification. The divided cheek patches were also noted. This the first published record for 
the state this subspecies. 

Chen hyperborea. Snow Goose. The writer was surprised see two these birds the Bosque 
del Apache Refuge, May 25, 1942, date which they should normally have been the vicinity 
the Arctic Circle. The refuge manager, Campbell, was with the writer the time, and also 
‘identified the birds, which appeared normal. They were not seen subsequently. 

Charadrius alexandrinus. Snowy Plover. Two pairs were observed frequently the Bosque del 
Apache Refuge during the period May June 1942. This the second locality New Mexico 
which the Snowy Plover has been found. not known the birds were breeding, although their 
actions led believe so. 

Erolia fuscicollis. White-rumped Sandpiper. flock was seen the Bosque del Apache 
Refuge, May 22, 1942, anda flock May 25, 1942. the latter date, saw Duck Hawk (Falco 
peregrinus) kill one the sandpipers, action that took place less than 300 feet from me. The hawk 
carried the specimen away. These are apparently the only records the White-rumped Sandpiper 
for the state. Woodhouse’s records mentioned Mrs. Bailey pertain bairdii, shown Coues 
(Proc. Acad. Nat. Sci. Phila., 1866, p.97). Henry’s records, also mentioned Mrs. Bailey, very likely 
pertain bairdii, since they were published before bairdii was described. 

Erolia alpina. Red-backed Sandpiper. Two individuals were seen regularly with flock 
Dowitchers, from January February 23, 1941, the Bosque del Apache Refuge. These comprise 
the first records the species for New Mexico. 

Limnodromus griseus. Dowitcher. flock about was present and noted the Bosque del 
Apache Refuge from January March 1941. Flocks numbering 100 birds were seen there 
from March May 1942. But five records previously existed the Dowitcher New Mexico, 
and none them was wintering record. 

Larus philadelphia. Bonaparte Gull. One was seen the Bosque del Apache Refuge, April 14, 
1942, the first record for the state. 

Asio wilsonianus. Long-eared Owl. One was found freshly dead near Bosque del Apache Refuge 
headquarters, November 26, 1941, cause death being three-inch spine from cactus (Opuntia sp.) 
driven into the head just above the right eye depth half inch beneath the skull. Apparently 
the owl was pursuing one the small rodents which make their homes the cactus beds and came 
too close. 

villosus leucothorectis. Hairy Woodpecker. This bird, normally found only the high 
Upper Sonoran Zone and above throughout the year, resident least part the Lower Sonoran 
Zone the Rio Grande Valley. nest twenty feet from the ground cottonwood tree was under 
observation from May June 1942, near San Antonio; the latter date young were about 
leave the nest. adult male was taken near Socorro, December 28, 1941. 

Tyrannus Eastern Kingbird. female taken two miles south San Antonia, May 19, 
1942, the first record the species for the Rio Grande Valley below Santa Fe, well the south- 
westernmost record for the state. 

nigricans semiatra. Black Phoebe. This species was seen along the Rio Grande near San 
Antonio, March and 30, 1942, and female was taken near San Antonio, April 1942. These are 
the northernmost records for the state. 

Empidonax griseus. Gray Flycatcher. One was taken near San Antonio, April 12, 1942, apparently 
only the third published record for the state. 

Pyrocephalus rubinus. Vermilion Flycatcher. adult male was seen April 16, 1942, the east 
side the Rio Grande near San Antonio. This record the northernmost for the Rio Grande Valley 
and New Mexico. 

Hirundo rustica. Barn Swallow. This swallow nests commonly the Rio Grande Valley; spring 
arrival the Bosque del Apache Refuge 1942 was March 25. The first winter records the species 
the state were obtained the refuge February 10, and 11, 1941, which dates single birds 
were noted, all very likely the same individual. 

Cyanocitta stelleri diademata. Steller Jay. Although permanent resident the Transition Zone 
and above, this jay was noted the valley during winter: flock eight seen near Socorro, Decem- 
ber 28, 1941, and adult male taken near San Antonio, January 1942. 

californica California Jay. permanent resident the Upper Sonoran 
Zone, this species was noted frequently during winter the Lower Sonoran Zone about Socorro and 
San Antonio, from November 26, 1941, May 19, 1942. female was taken near San Antonio, 
March 1942. 

Pica pica. Black-billed Magpie. Noted frequently wintering bird the San Antonio-Socorro 
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vicinity, 1941-42 well 1940-41, and seen late March 1942. Previously, records winter 
occurrence, aside from two casual records, reached only far south Isleta Bernalillo County. 

Corvus brachyrhynchos. Crow. Large numbers Crows invaded the Rio Grande Valley during 
the winter 1941-42, being seen from December March 31, and from Albuquerque south 
Las Cruces, Dona Ana County. The previous winter, flock seen February the Bosque 
del Apache Refuge was the only record obtained. 

Psaltriparus minimus. Bush-tit. This typical Upper Sonoran bird New Mexico, where 
common the pifion-juniper association. knowledge, was previously unknown breeding 
species the Lower Sonoran Zone. nest was found the Bosque del Apache Refuge, March 25, 
1942, about feet above ground small willow. This nest was inspected frequently for eggs, but 
although the two birds scolded vociferously whenever was the vicinity the nest, ap- 
parently eggs were laid, and the nest was finally abandoned. These birds were last seen April 27. 

Sitta carolinensis. White-breasted Nuthatch. Although breeding evidence was lacking, this bird 
was noted the bosque the San Antonio vicinity during most months the area, from 
November June. This species regarded normally breeding the well-wooded Upper Sonoran 
Zone, the Transition Zone, and higher. adult male collected near San Antonio, December 23, 1941, 
has been identified Miller tenuissima, with the following comments (letter, April 1945): 
“the White-breasted Nuthatch one would think should belong the race nelsoni, but its character- 
istics bill shape and length leave alternative but place Great Basin race. These 
forms nuthatch, which are not too well differentiated, might course have occasional aberrant 
individuals that look like members another race population.” 

Turdus migratorius propinquus. Robin. winter visitant the bosque about San Antonio and 
Socorro. breeds there numbers; juvenile was collected near San Antonio, May 31, 1942, 
and numbers adults were seen during May and June, 1942. The Robin the inland southwest 
usually breeds only the Upper Sonoran Zone (as Albuquerque) and higher. The only other 
Lower Sonoan record aware that mentioned Mrs. Bailey reporting record Ligon, 
who found young out the nest near Palomas Springs, Sierra County, June 11, 1913. presume the 
plant association much the same there near San Antonio and Socorro. 

Hylocichla guttata auduboni. Hermit Thrush. male was taken Water Canyon the Mag- 
dalena Mountains, low Transition Zone, Socorro County, May 1942. 

Sialia mexicana bairdi. Mexican Bluebird. This another species previously regarded breeding 
only the high Upper Sonoran Zone (tall pifions) and above, but found breeding the bosque near 
San Antonio, where family was seen May 31, 1942, including juvenal male which was collected. 

Polioptila caerulea, Blue-gray Gnatcatcher, and Polioptila melanura, Black-tailed Gnatcatcher. 
Frequent observations the Bosque del Apache Refuge that melanura permanent resi- 
dent small numbers least this part New Mexico, whereas caerulea migrant only, spring 
arrival being about April and spring departure about May 15. 

Phainopepla nitens lepida. Phainopepla. male was taken about eight miles north Valverde, 
Socorro County, May 26, 1942. male and female were seen June 1942, and male June 
1942, the Bosque del Apache Refuge. These are the northernmost records for New Mexico, and the 
northeasternmost for the United States. 

Sturnus vulgaris. Starling. This bird has been reported from the Rio Grande Valley other 
observers (Condor, 42, 1940:86; ibid., 43, 1941:197). these records, wish add that saw 
often the Bosque del Apache Refuge during the winter 1940-41, flocks numbering high 
individuals. However, did not see the following winter. 

Vireo bellii. Bell Vireo. noted individuals the Bosque del Apache Refuge May and 31, 1942, 
and took male near San Antonio, May 24, 1942, which was identified Phillips medius. 
This the first record for the state medius. The only previous recorded occurrence the species 
the state the Gila River valley Grant County, where arizonae has been found. 

Vireo solitarius plumbeus. Solitary Vireo. This still another Transition Zone species found 
breeding commonly the bosque near San Antonio. juvenile just out the nest was found and 
photographed June 1942. male was collected near San Antonio, May 24, 1942. 

Vermivora luciae. Lucy Warbler. saw four and collected one them male) near San Antonio, 
April 1942. The species was seen subsequent dates the same vicinity, including total 
individuals June 1942, and undoubtedly nested, although found neither nests nor young. These 
are the first records this warbler anywhere the Atlantic drainage. 

Dendroica coronata hooveri. Myrtle Warbler. Eight were seen, including one male taken, the 
bosque near San Antonio, April 1942. This but the second locality which the species has been 
found New Mexico. 

Cardellina rubrifrons rubrifrons. Red-faced Warbler. Mrs. Bailey mentions record this 
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warbler from farther north and east than northeastern Grant County. male seen April 19, 1942, 
others seen April and May 1942, and male taken the latter date, all Water Canyon the 
Magdalena Mountains, extend its known range considerably the north and east. 

Cassidix mexicanus. Great-tailed Grackle. Observed small numbers the Bosque del Apache 
Refuge throughout the winter 1940-41, but not recorded during the following winter. few were 
seen from March June 1942, near San Antonio, including females taken April and May 15. 

Spinus psaltria. Arkansas Goldfinch. Fairly common resident the Socorro-San Antonio vicinity, 
undoubtedly nesting the bosque. Two males taken near San Antonio, June 1942, have been iden- 
tified Miller psaltria intergrade hesperophilus.” male taken the same place Feb- 
ruary 23, 1941, labels “S. psaltria apparently hesperophilus.” letter dated April 1945, Miller 
has this say regarding these goldfinches: “The Arkansas Goldfinches would seem should 
the race psaltria. However, they seem adult males and such have the greenish color the 
western form except for one which is, sense, intermediate. Actually think the differentiation 
these races unsatisfactory. not all sure that the black backed condition the adult male 
uniform the eastern race. Probably there sort phase situation and the black type merely 
predominant the eastern population, and essentially absent the western. All this makes one 
quite uncertain the values placed upon identification individual specimens.” 

Pipilo maculatus. Spotted Towhee. This another species usually regarded breeding, the 
inland Southwest, only the Upper Sonoran Zone and above; but found throughout the year 
the San Antonio area. Mrs. Bailey has recorded its breeding along the Rio Grande Mesilla Park 
Dona Ana County, suggesting that the species breeds along the Rio Grande wherever the “bosque” 
occurs. 

Aimophila ruficeps Rufous-crowned Sparrow. Seen occasionally the Little Chupadera 
Mountains near San Antonio, where undoubtedly resident, new location for New Mexico. 
adult male taken December 1941, has been examined Miller, who called “but 
coloration, beneath, atypical.” 

Spizella arborea Tree Sparrow. Seen the Bosque del Apache Refuge, January and 
28, 1942; flock ten, including two males taken, seen near San Antonio, March 1942. These are 
the southernmost records for the state, and also the first Lower Sonoran record for the United States. 
sight records for October 10-25, 1902, from Corona, Lincoln County (cf. Mrs. Bailey), would 
appear open suspicion because the extreme earliness the dates. 

Spizella passerina. Chipping Sparrow. adult was seen feeding juvenile just out the nest 
near San Antonio, June 1942. The species hitherto has not been found breeding the Lower Sonoran 
Zone New Mexico. 

Passerella iliaca. Fox Sparrow. One was seen the Bosque del Apache Refuge, December 15, 
1941, apparently but the second locality the state where this bird has been found, well the 
first winter record. 

This paper, believe, demonstrates the fact that much field work remains 
accomplished New Mexico before well-rounded picture the state’s bird life may 
presented. Many data concerning breeding areas, winter ranges, migration, and 
zonal interrelationships are lacking. Mrs. Bailey’s “Birds New Mexico” has filled 
the need for general guide, but insufficient data had been obtained the time its 
publication permit full account the birds the state. Little has been published 
since the appearance Mrs. Bailey’s book. 

support statement concerning lack data, point out that the present 
paper contains the first published records for the state least three full species and 
four subspecies; the second published records for the state two species, and the 
second locality records for the state three species; well several first wintering 
records and examples range extension. 

second point illustrated the above records that species regarded charac- 
teristically breeding the Upper Sonoran and Transition zones breed locally the 
Lower Sonoran Zone, particularly where the three zones occur within few miles 
one another, they the vicinity San Antonio. Examples this are 
villosus, Turdus migratorius, Sialia mexicana, and Vireo solitarius. not believe that 


this phenomenon has been mentioned specifically before the literature. 


Fish and Wildlife Service, Parker, Arizona, June 
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NOTES FALCO SPARVERIUS MEXICO 
ROBERT MOORE and RICHARD BOND 


The article the junior author, “Variation Western Sparrow Hawks” (Condor, 
45, 1943:168-185), discussed the status these hawks from North America far 
south Mexico Baja California and Guaymas, Sonora. the time that the article 
was written, the senior author was Mexico, and the Moore Collection the Orcutt 
Trust, Pasadena, California, was not available for study, although was known that 
the collection contained critical specimens that would have helped determine the 
southern extent the breeding ranges Falco sparverius sparverius and Falco spar- 
verius peninsularis. When were last able discuss this problem, the senior 
author’s notes, already manuscript, and separate examination the specimens and 
joint re-examination them resulted our finding ourselves complete agreement. 
The senior author had independently reached the conclusion that peninsularis occurs 
breeding bird the eastern coast the Gulf California, but the specimens 
the Moore Collection proved that extends some two hundred miles farther south than 
Guaymas, Sonora, the southernmost point indicated Bond’s paper. herewith 
acknowledge our indebtedness the Orcutt Trust, Trustor and Trustee the Moore 
Collection, for their cooperation making this paper possible. 

There are seventy-five speciméns sparrow hawks the Moore Collection and 
the senior author’s small private collection, all except one them having been obtained 
south the Rio Grande and fifty-four them from Mexico alone, which seven are 
peninsularis. the remaining forty-seven all seem sparverius, except 
possibly one female from Charco Redondo, Jalisco, with wing 187.5 mm. This 
falls the overlapping range the smallest three per cent sparverius and the 
largest three per cent F.s. peninsularis. Our specimens come from 
almost all parts Mexico, except the extreme southeastern portion. altitude they 
range from sea level the tropical plains both coasts altitude 9500 feet 
the Sierra Ozumatlan, Michoacan, the Central Plateau. Fifteen these individuals 
were taken the local nesting and breeding period, which certainly begins the low- 
lands early March. Unfortunately, however, not all northern migrants have left 
Mexico until the end April, that March and April specimens cannot certified 
resident unless condition the gonads was noted the collector. First, among 
birds obtained the breeding period, but not the west coastal slope, one, male 
taken March one mile north Tapalpa, Jalisco, 7800 feet, has its sex organs 
enlarged full size; second male had enlarged sex organs and was secured May 
Puerta Guadalupe, Guanajuato, 7200 feet elevation; third adult male was 
collected July Presa Guadalupe, San Luis Potosi, miles southwest 
Tula, Tamaulipas, 4500 feet. There are four March individuals from Jalisco and 
one each from Veracruz, Morelos, and Chiapas. 

The really critical specimen from the Pacific slope no. 20873, Moore Collection. 
female taken April 12, 1938, containing ova the No. shot” according 
the collector’s label, point one mile northeast Mazatlan, Sinaloa, and also 
one mile from the coast the Gulf California. This female has wing length 
193.7 mm. and tail length 128.7 mm., being, therefore, far too large for peninsularis. 
Although certain characters may differ somewhat from the average sparverius, 
must that sparverius exceedingly variable individually. Furthermore, 
this specimen can matched some breeding females from the United States. An- 
other female, no. 28597, Moore Collection, was secured March the coast Cha- 
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cala, about thirty miles south San Blas, Nayarit, one Lesson’s type localities for 
his phalaena. The condition the sex organs was not noted the collector, but the 
large marks white droppings the tips the rectrices, connection with the breed- 
ing period date, suggest recent contact with the soiled interior nesting cavity. 
Although many breeding sparrow hawks not have the tail soiled, all those have 
seen with droppings the rectrices were collected during the nesting season. This 
specimen has wing length 189.6 mm., close that no. 20873, but darker above 
and has broader barring above and broader streaks below, possibly indicating that 
was hatched the previous season. Both authors agree that not peninsularis, and 
that its medium size and its darker unfaded coloration indicate probably sparverius. 
Even could determined what are the characters Tinnunculus phalaena Lesson, 
the type which probably lost, are both convinced that such individually 
variable species the name should not resurrected the basis these two 
specimens. Two other males sparverius were secured March and 27, the foothills 
Sinaloa San Ignacio and Los Leones, thirty and fifty miles from the coast, respec- 
tively, which may residents. These also assign sparverius, but far more speci- 
mens taken the breeding season (May through August 15) are needed from eastern 
Sonora and from all Sinaloa before the exact boundaries the two subspecies can 
delineated, and before can determine whether there broad area intergrada- 
tion the Gila River Valley Arizona, sharper line demarcation occurs 
northern Baja California cit., map, page 178). number collectors have worked 
eastern Sonora and extreme western Chihuahua during the nesting season, but far 
know have taken sparrow hawks. This may indicate that the breeding popu- 
lation this area sparse. 

sparverius also, assign all the birds the Central Plateau. Considering the 
four breeding period males from the Plateau, one notices once their variability, for 
two are extremely pale the rufous areas above, one very dark and many the 
variations color and pattern that are noted specimens from the United States 
occur these birds. Three them are near the average the race, ranging from 183.7 
192.4 mm. length wing, while one specimen, no. 27033, male taken April 
one mile north Tapalpa, Jalisco, 10,800 feet elevation, has wing short 
near the lower limit sparverius. The collector’s notes indicate that the sex organs 
were about one-half enlarged. might deemed that this bird migrant from some 
area intergradation between true sparverius and peninsularis, but judge 
individually small representative the breeding birds the region. 

Equally interesting are the seven birds which believe Falco sparverius 
peninsularis. Two were taken Sonora, January female with very small wing (175.8 
mm.), which may indicate winter dispersal the Mayo River, and male taken 
April Agiabampo the coast near the Sinaloa boundary and probably breeding. 
Five were collected Sinaloa and all, except one from the Rio Fuerte Valley, were 
taken near the coast. male obtained San Batauto, near Molina, was collected 
February 19; has wing length 167.0 mm. Another male was secured January 
Quelite about lat. 23° 55’, which seems represent the southernmost point which 
this race has been found the mainland. This locality less than twenty-five miles 
north Mazatlan, where the breeding female sparverius was collected. Since penin- 
sularis seems markedly sedentary, the specimen suggests that the area inter- 
gradation between the two races very narrow this region. 

female, taken May Fuerte the river the same name, probably 
breeding bird, although the collector does not indicate either the tag his 
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journal the sex organs were enlarged not. male taken March the mouth 
the Sinaloa River also may have been already its nesting grounds. 

From the above seems safe conclude that peninsularis breeds low altitudes 
close the coast, somewhat inland along the rivers, far south the Rio Fuerte 
Sinaloa and that this race winters and may possibly breed even far south Quelite, 
miles north Mazatlan. seems chiefly bird the arid Sinaloa Coastal 
Faunal District (Moore, Trans. San Diego Soc. Nat. Hist., 10, 1945:217-235), and 
similar coastal strip Sonora, but its habitat projects inland along the rivers un- 
known distance. True sparverius, the contrary, although visits the coast winter, 
bird the foothills least northern Sinaloa and the medium altitudes the 
Sierra Madre Occidental and also occupies the Central Plateau and much the rest 
Mexico. Its range actually curves like half-moon around the very restricted breeding 
area peninsularis, reaching the coast Mazatlan southern Sinaloa and extending 
south apparently the Guatemalan border. have seen specimens from Guerrero 
that are not large and typical sparverius, although breeding birds from the coast have 
not been examined; but male marked having testes, taken March 
Prusia the coastal mountains Chiapas, identified true sparverius. 


California Institute Technology, Pasadena, California, and Soil Conservation 
Service, Portland, Oregon, April 1946. 
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FROM FIELD AND STUDY 


The Starling Oregon.—During recent conversation with John Scharff, Superintendent 
the Malheur National Wildlife Refuge, Harney County, Oregon, told that there was 
recently taken specimen the Starling (Sturnus vulgaris) the refuge headquarters. Upon further 
inquiry ascertained the following facts from George Benson, Refuge Protector, who collected 
the specimen. wrote under date May 30, 1945, first observation this bird the Malheur 
National Wildlife Refuge was December 10, 1943, about p.m. was cold winter day with 
strong northeast wind. The bird alighted top the house roof and without stopping, hopped 
down the eaves seemingly searching for place roost, but within few minutes was gone. The 
next day saw again; thereafter, saw almost every December 24, 1943, the early 
morning,” the bird was collected. The letter continued, only saw the one and have not seen any 
since.” 


July 12, 1945, the specimen, well mounted adult full winter plumage, was examined 
me. The sex was not determined. This the first positive record the occurrence the Starling 
Oregon. [Quaintance’s record from Oregon, although published earlier (Condor, 48, 1946:95), based 
specimen obtained January, Jewett, Portland, Oregon, July 
12, 


Nesting Site the Lark both Dawson and Hoffmann, the 
Lark Sparrow (Chondestes grammacus) nests the ground low shrubs. Here Madera County, 
however, the nests the Lark Sparrow that have found have been built crevices cliffs. 
The crevice has been the result the dropping off rock; some cases has been due erosion. 
have consulted Mr. Tyler Fresno, California, the author “The Birds the Fresno Dis- 
trict” (Pac. Coast Avifauna No. 1913), and tells that has never seen the nests this 
species crevices. 


* 


> 


Figs. and 52. left, nest the Lark Sparrow rock niche left center; photograph 
taken June, 1943. right, close-up view nest site used 1943, 1944, and 1945; 
photograph taken June, 1945, 


246 THE CONDOR Vol. 


. A 


Fig. 53. small table mountain near Madera, California, photographed dis- 
tance about 300 yards June, Lark Sparrows were present all sides 
this mountain. 


These nests have been found built heights five ten feet above the ground. Each fits the 
bottom the crevice snugly. The material all nests studied has consisted grasses the outer part 
and horsehair the center; all have been round shape (figs. and 52). all but one nest the 
eggs numbered four; the excepted nest, the fifth egg was outside the nest. 

This nesting site the Lark Sparrow was first found 1941. That year found five nests, and 
all were small table mountain the edge the foothills east Madera (fig. 53). The next year 
found four the same location and two the side another small table mountain about quarter 
mile away. 1943 found three nests the first location and one the second. 1944 three nests 
were found. 1945 four nests were located, and this year four were found the first small table 
mountain. the time found the first nests, did not notice that Dawson and Hoffmann were un- 
aware this nesting site the Lark Sparrow. interested knowing others have seen nests 
cliffs, and so, Madera, California, May 27, 1946. 


Late Nesting the Pyrrhuloxia Tucson, Arizona.—For several years Pyrrhuloxias 
(Pyrrhuloxia have visited our feeding table our home Kleindale Road the Rillito 
Valley, six miles northeast Tucson, Arizona. September 1945, female appeared with partly 
grown young bird that followed her about, begging vociferously until was fed. This begging note 
was heard frequently around our house during the following days and, usually when looked out- 
side, found the female feeding the young bird. This dependence continued into the period molt 
the female. She appeared ragged October October she was last seen feeding her offspring 
which, that time, was acquiring the male plumage. assume that the incubation period 
approximately two weeks, and that the nestlings remain the nest about ten days, then the eggs 
were probably laid around the middle August. 

Other dates when adults were seen feeding young birds out the nest are June 14, 1939, August 
16, 1944, and July 1945. Apparently, nesting does not begin very early. nest with three eggs was 
found April 30, 1944, although courtship feeding was observed early February 28. Courtship 
feeding was again observed April 11. April 1946, female began building nest clump 
dead mistletoe catclaw bush near the bank the dry Rillito Creek, about 200 yards north 
our house. For some reason work was discontinued the same day. April 20, found the female 
incubating three eggs new nest short distance from the first ANDERSON and 
ANNE ANDERSON, Tucson, Arizona, May 1946. 


Mountain Plover from Utah.—On March 25, 1946, female Mountain Plover (Eupoda 
montana) was picked along roadside fifteen miles southwest Brigham City, Buxelder County, 
Utah. Although still living, one wing was broken, probably from collision with nearby wires. The 
bird was taken headquarters the Bear River Migratory Bird Refuge where subsequently died 
and was prepared study skin. This species not listed Behle’s Check-list (Condor, 46, 1944: 
67-87) occurring the state and thus appears new state VAN DEN AKKER, 
Bear River Refuge, Brigham City, Utah, April 25, 1946. 


Another Record the Skua from the State Washington.—In study the Skuas 
the state Washington (Condor, 44, 1942:218-221), reference was made the summary the 
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fact that that date total nine these birds had been taken the Northwest. August 20, 
1945, was able secure another specimen which, general appearance and measurements, be- 
lieve, should referred Catharacta skua The bird was taken ten miles offshore, opposite 
Cape Elizabeth Grays Harbor County, Washington. Two skuas fiew our boat together, but 
was able secure only one specimen. was easy matter tell the birds considerable distance 
because what suspect very characteristic flight. There rapid beating the wings, not 
all like the slower wing beat gulls, and then setting the wings for short distance sailing. 

The specimen immature female, and unlike the other skuas collected here, has retained 
the upper bill plate (fig. 54). Also, the back and flanks are distinctly mottled appearance and not 
possess the uniform coloring that our other specimens have. There are several secondaries about 
one-half grown while all other feathers seem fully matured. 

probable that the skua regular but not common migrant off the northwestern coast 
late summer. 


_ 


Fig. 54. Bill Catharacta skua 
female taken off Cape Elizabeth, Washington, 
August 20, 1945; scale marked centi- 
meters. 


brief color description, based Ridgway (Color Standards and Color Nomenclature, 1912), 
and the measurements the recently taken immature female specimen follow: Chin, throat and neck, 
Hair Brown with feather edges tipped with Pale Olive-Buff giving the appearance light gold; breast 
and abdomen, solid, unbroken Hair Brown; crown, like the chin but with more Olive-Buff that the 
entire crown and nape appear very light; back, Hair Brown with the edges the feathers margined 
with Olive-Buff and grading backward into black the upper tail coverts; tail, black, faintly tipped 
with buff; middle primaries white; primaries and secondaries black. Wing, 380 tail, 180 mm.; 
exposed culmen, mm.; middle toe with claw, mm.; tarsus, Aber- 
deen, Washington, February 15, 1946. 


Isolated Colony the Arizona Cardinal Arizona and the course 
our recent field work the desert regions the Southwest, Dr. Loye Miller and have had occa- 
sion several times visit the Williams (or Bill Williams) River which marks the boundary between 
Yuma and Mohave counties extreme western Arizona. This desert stream formed the con- 
fluence the Big Sandy and the Santa Maria rivers and has course only some seventy miles 
before turn joins the Colorado River just above Parker Dam. the vicinity Alamo Crossing, 
the locality which most our collecting has been done, the Williams almost literally the fabled 
“mile wide and inch deep.” Both banks are luxuriantly fringed cottonwood and willow groves, 
mesquite thickets, and areas arrow-weed. intervals the intermittently dry stream bed are 
slightly higher spots which form narrow, timbered islands which range half mile length. 

This great ribbon vegetation the midst notoriously arid desert quite naturally resort 
for numerous birds, both resident and migratory, and only the time limitations imposed other work 
has prevented more thorough exploration than have been able give far. From the stand- 
point taxonomic interest, the type locality the Gila Woodpecker, and one the primary 
objects our several visits has been collect seasonally representative specimens that bird. Among 
the many other interesting species encountered was the Arizona Cardinal (Richmondena cardinalis 
superba). Although not uncommon, the extreme shyness these birds made collecting them difficult. 
saw heard from one eight individuals daily during our visits and collected total nine 
specimens September and 27, 1945, November 16, 1945, and April and 15, 1946. the latest 
occasion collecting, the Cardinals were paired and males were full song. nest with eggs was 


‘ 
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collected Sheffler this locality May, 1943. Thus, there can doubt permanent 
residence this species here, far separated from the known range southern and southeastern Arizona. 

This colony recalls the old “Colorado River, Arizona” record specimen taken Ferdinand 
Bischoff November 30, 1871, which not more specific exact locality but which were 
previously inclined consider most probably seasonal straggler from the Williams River. Recently, 
Dr. Boris Krichesky the Zoology Department this university told that had seen Cardinals 
late April the present year the California side the Colorado River below Parker Dam. 
Accordingly, Dr. Miller and made visit May 1946, the designated spot five miles north 
Earp, San Bernardino County, and saw there three males and single female and found completed 
nest dense riparian growth near the river. single male (no. 33414, Dickey Collection) was collected 
for purposes positive identification. The Arizona Cardinal may now leave the limbo the hypo- 
thetical list and take authentic place the list California birds. 

There would seem doubt that this natural and not introduced colony. First there 
the old 1871 record which establishes the fact that Cardinals occurred the Colorado River, even 
though the specific locality unknown, long before any probable introduction. Second, the series 
eleven specimens which includes the Bischoff bird (U.S. Nat. Mus. no. 61541) shows slight departure 
from topotypical Richmondena cardinalis superba from the Tucson region shorter wing and tail, 
longer and more attenuated (less conical) bill, longer tarsi, and, the freshly collected examples, 
duller, less intensely scarlet crests the males. All these differences are slight that opinion 
distinctive name could not maintained, especially view the fact that one more the 
tendencies seemingly crop out here and there occasional individuals from almost anywhere the 
range the race. possible, course, that larger series from the Colorado-Williams region would 
serve emphasize rather than submerge the observed differences. Their chief significance the 
moment would seem confirmation the existence indigenous population. Extreme and 
average measurements millimeters are follows: 


Six males from Williams Fifteen males from 
and Colorado rivers Tucson region 
Wing 96.5-102.5 (99.6) 99.0-106.0 (101.1) 
Tail 112 -120 (116.3) 115 -124 (119.5) 
Culmen 18.7- 22.0 (20.7) 18.0- 20.0 (19.1) 
Bill depth at base 16.2- 17.2 (16.6) 15.3- 18.0 (16.8) 
Tarsus 26.0- 27.1 (26.6) 25.2- 26.8 (25.9) 


—A. van Dickey Collections, University California, Los Angeles, California, May 14, 
1946. 


The Painted Redstart near Tucson, Arizona.—Published records the occurrence the 
Painted Redstart (Setophaga picia) the Lower Sonoran Zone southern Arizona are few that 
the following seems worth reporting. During the morning September 30, 1945, saw Painted 
Redstart Binghampton Pond, small irrigation reservoir the Rillito Valley about six miles north- 
east Tucson, Arizona. watched for hour with binoculars searched for food 
row second growth mesquites bordering the pond. was not all shy, often allowing ap- 
proach close ten feet. The surrounding area consists farm fields, with mesquite, hackberry, 
ash, willow and cottonwood trees along the main irrigation ditches. The elevation about 2400 feet. 

March 30, 1946, midafternoon, found another Painted Redstart arroyo the 
west side the dry bed the Santa Cruz River, opposite Sahuarita Butte, eight miles south Tucson, 
elevation about 2500 feet. fluttered around the lower levels the mesquites, cottonwoods, and 
willows and among the exposed tree roots along the steep, eroded, dirt sides the arroyo. Like the 
first bird permitted observe leisure close range. 

the morning April 1946, Anders Anderson saw another individual Lower Sabino 
Canyon, Santa Catalina Mountains, elevation approximately 3000 feet. remained only minute 
mesquite tree the canyon side, then flew farther and was lost. The vegetation here not dense. 
Scattered low mesquites, palo verde, cholla, prickly pear, ocotilla, jojoba and few sahuaros grow 
the top the canyon wall, while ash, cottonwood, and willow trees border the narrow stream. This 
area probably not far from the location where Howell (Condor, 18, 1916:213) reported shooting 
Painted Redstart February, 1916, elevation 3700 ANDERSON and ANNE 
ANDERSON, Tucson, Arizona, April 12, 1946. 
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NOTES AND NEWS 


Fig. 55. Robert Miller, director the Cali- 
fornia Academy Sciences, San Francisco, 
and past president the Northern Division 
the Cooper Ornithological Club. 


Report elections the annual meeting 
the American Ornithologists’ Union held the 
University Illinois, Urbana, Illinois, Sep- 
tember 2-6, 1946, follows: Pettingill, 
Jr., Secretary, other officers before; new coun- 
cil members, Lowery, Jr., Kendeigh, 
and Pitelka; fellows, Bond, Deig- 
nan, Delacour, Hildegarde Howard, and 
Twomey, and Witschi. Pontus Palmgren and 
David Lack were elected honorary fellows. 


collaboration with the Joslyn Memorial 
Omaha, the Wilson Ornithological Club will spon- 
sor unique bird and mammal art exhibit 
connection with their coming meeting Omaha, 
Nebraska, November 29-30, 1946. Exhibitors 
will members the United States armed 
forces who made drawings and paintings during 
World War II. The drawings need not have been 
made overseas, but hoped that the birds and 
mammals Asia, Europe, Africa, Australia, and 


the Pacific Islands will among those shown. 
Possible exhibitors, those who have friends 
whose work might shown, should get touch 
once with George Miksch Sutton, President 
the Wilson Club, Museum Zoology, University 
Michigan, Ann Arbor, Michigan, 
Breckenridge, Chairman the Club’s 
tions Committee, Museum Zoology, University 
Minnesota, Minneapolis, Minnesota.—F. 


the May-June Condor, Robert Moore 
recites some “legends” concerning the Rufous- 
winged Sparrow (Aimophila carpalis), species 
already sufficiently abused. Since Howell (Con- 
dor, 18, 1916:212-213) called attention its 
scarcity, few the records made have been 
published, and the first these was mentioned 
off-hand way generally overlooked 
paper (Dawson, Jour. Mus. Comp. Ool. [1-2], 
1921:33). Published discussions the species 
were therefore misleading, the principal offend- 
ers being Swarth (Proc. Calif. Acad. Sci., ser. 
18, 1929:328) and the 1931 A.O.U. Check-list. 
way was thus cleared for Moore’s “legends.” 

These sparrows have long been special in- 
terest me, and have studied them what 
are probably the most favorable habitats re- 
maining Arizona. But even here one would not 
term them “abundant,” does Moore; and his 
photographs show Fresnal poor Rufous- 
wing country. 

The Rufous-winged Sparrow easily identi- 
fied the field its song, call, and head mark- 
ings; but Moore’s “field marks” may not prove 
helpful. This not much because the rufous 
shoulder normally concealed because some 
Moore’s own identifications are open ques- 
tion. Three times speaks finding Rufous- 
wings associating with Chipping Sparrows 
Fresnal late June, and relates that was 
able distinguish the two using field glasses 
and lists his “field marks.” But the cold facts 
distribution are that the Chipping Sparrow not 
known breed anywhere the Lower Sonoran 
Zone Arizona; late June does not nor- 
mally occur within many miles Fresnal, and 
indeed has only recently been found sum- 
mer anywhere southern Arizona (see Monson, 
Condor, 44, 1942:224-225). Under these circum- 
stances, Moore’s identifications must ques- 
tioned. 

One notes, too, slight discrepancy dates. 
Moore states that arrived Fresnal June 
22; but has previously listed Empidonax 
difficilis from the same place June (Auk, 
57, 1940:369). 

have every right add new data and re- 
evaluate those previously published. But let 
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carefully, without introducing new errors 
into the overburdened literature. Enthusiasm 
all very well the field; but writing, which 
becomes permanent record, strict accuracy must 
the goal. Let steer clear “legends” and 
sure give only the 


MINUTES COOPER CLUB MEETINGS 
ANNUAL BUSINESS MEETING 


The business session the 1946 Annual Meet- 
ing the Cooper Ornithological Club was called 
order President Robertson Room 4505, 
Life Sciences Building, University California, 
Berkeley, California, a.m., May 17, 1946. 

Mr. Robertson appointed the following mem- 
bers committee examine proxies: John 
McB. Robertson, Adriaan van Rossem, and 
Martin; the following members were named 
committee present nominations for mem- 
bership the Board Directors the Corpo- 
ration for the ensuing year: Loye Miller, Walter 
Richardson, and Stanley Jewett. Both commit- 
tees were instructed report the morning 
May 18. 

The 1946 business session was then adjourned 
until the following day. 

The business session the 1946 Annual Meet- 
ing the Cooper Ornithological Club was re- 
sumed 9:45 a.m. May 18, 1946, Room 
2503, Life Sciences Building, University Cali- 
fornia, Berkeley, California, with Howard Rob- 
ertson presiding. 

the request the President, John McB. 
Robertson presented the report the proxy 
committee, follows: total 1013 mem- 
bers, 462 were represented proxies, and regis- 
tration showed members present person, 
making total 538. The President, accepting 
the report the proxy committee, declared 
quorum existent. 

Reporting for the committee nominations 
for membership the Board Directors the 
Corporation, Loye Miller declared that the com- 
mittee recommended the reelection eight mem- 
bers now serving this Board. The ninth mem- 
ber, Mr. Appleton, having submitted his 
resignation the Board, the committee pro- 
posed the nomination Mr. Adriaan van Ros- 
sem. The complete slate nominees submit- 
ted follows: 

Lee Chambers Alden Miller 

Hilda Grinnell Pemberton 

Hildegarde Howard Howard Robertson 

Jean Linsdale John McB. Robertson 

Adriaan van Rossem. 

motion Sumner Brooks, duly seconded 
and unanimously carried, the proposed nomina- 
tions were accepted, and the nominations closed; 
and the motion Loye Miller, seconded 


Harrison and again unanimously carried, those 
nominated were elected. 

President Robertson explained amendment 
the Articles Incorporation the Club de- 
signed increase the membership the Board 
Governors, pursuant the custom prior 
incorporation the Club including said 
Board all past presidents the Northern and 
Southern divisions. explained further that 
this amendment had been passed the Board 
Directors the Corporation and that resolu- 
tion approving the action the Board Direc- 
tors was ready for consideration the members 
the Corporation. The resolution was read, 
follows: 


Wuereas, the Board of Directors of this corporation at 
a Special Meeting held on the 18th day of May, 1946, 
in Room 2503, Life Sciences Building, University of Cali- 
fornia, in the City of Berkeley, Alameda County, State 
of California, pursuant to Waiver of Notice of time and 
place for the holding thereof, signed by all members of 
said Board of Directors, adopted and approved by resolu- 
tion of said Board, an amendment of the Articles of In- 
corporation of this Corporation amending Article Fifth of 
said Articles so as to provide for increasing the number of 
members constituting the Board of Governors, as follows: 

Firtu: . . . There shall also be constituted a Board of 
Governors consisting of the President, Vice-president and 
Secretary of each division, during incumbency, together 
with such persons as shall formerly have served for one 
year or longer as President of the Northern Division and/or 
the Southern Division of the aforesaid Cooper Ornitho- 
logical Club, an unincorporated association, also such 
persons as will have served for one year or longer as 
President of the Northern Division and/or of the South- 
ern Division of this Corporation,* and such persons as 
shall have served for one year or longer as President of 
this corporation, during such time in each instance as 
such persons continue their membership in this corpora- 
tion without interruption, and also such persons selected 
in the manner provided by the By-laws of this corporation 
to hold the positions of Editor and Associate Editors of 
the publications of this corporation during incumbency. 
Said Board of Governors shall determine the policy relat- 
ing to all matters concerning the scientific and educational 
policies and undertakings of this corporation and recom- 
mend the same for adoption by the corporation. 

Now, THEREFORE, BE IT RESOLVED, that the foregoing 
amendment of the Articles of Incorporation of this Cor- 
poration be, and the same is, hereby approved and adopted 
by the members of this Corporation, and that Article Fifth 
of the Articles of Incorporation of this Corporation be 
amended to read as herein set forth. 


*Proposed addition to Article Fifth, in italics. 


was moved Loye Miller, seconded 
Hildegarde Howard, and unanimously carried, 
that this resolution adopted. 

President Robertson then stated that similar 
change Article III the By-laws required 
order agreement with the Articles 
Incorporation. was moved, seconded, and car- 
ried that the change Article III the By- 
laws, necessary effect agreement with the 
amendment the Fifth Article Incorporation, 
made. 

Resolutions concerning the death number 
prominent members the Club, since the last 
Annual Meeting was held, were read and unani- 
mously adopted. 

Mr. Sibley, stating that there would 
meeting the Northern Division May, asked 


| 


Sept., 1946 


allowed read that Division’s applications 
for membership the Club that they need not 
delayed another month. The names were 
follows: 

Ernest Meyers, 2525 Bonnie Lane, Stock- 
ton 50, Calif., proposed Verna Johnston; 
Mr. Milton Trautman, Put-in-Bay, Ohio, 
Junea Kelly; Wilfred Metson, Jr., 2517 
Pacific Ave., San Francisco 15, Calif., Grace 
Crowe; Hugh Schaefer, 427 East 17th St., Oak- 
land John McB. Roberson; and 
Rollo Darby, 776 Sixth St., Hayward, Calif., 
and Norman Herkenham, 2515 Benvenue Ave., 
Berkeley Calif., Charles Sibley. 

Howarp, Secretary, 
Board Directors. 

GOVERNORS’ MEETING 

The 21st annual meeting the Board Gov- 
ernors the Cooper Ornithological Club was 
held the Faculty Club, University Califor- 
nia, Berkeley, California, May 17, 1946. Presi- 
dent Painton called the meeting order 7:30 
p.m. with the following members present: 
Groner, Harrison, Hildegarde Howard, 
Eric Kinsey, Lastreto, Jean Lins- 
Harry Painton, Frank Pitelka, Howard 
Robertson, John McB. Robertson, Sibley, 
and van Rossem. Guests present the 
meeting were Stanley Jewett and Fred Schneider. 
Proxies were present follows: Harold Bry- 
ant, John Emlen, Jr., Luther Little, Harold 
Michener, Robert Moore, Pemberton, 
John Tyler, Sherwin Wood, Curtis Wright, 
held Alden Miller; Louis Bishop and 
Sidney Peyton, held Lee Chambers; 
and Gayle Pickwell, held Hilda Grinnell. 

Minutes the 20th annual meeting were read 
and approved. The report the Treasurer was 
presented John McB. Robertson. motion 
Eric Kinsey, the report was accepted. 
Follett, Chairman the Auditing Committee, 
stated that the Treasurer’s report was good 
order. The report the Auditing Committee was 
accepted motion Eric Kinsey. 

The editors The Condor submitted state- 
ment two parts; the first Frank Pitelka, 
the second Alden Miller. The last named raised 
number questions concerning the cover de- 
sign and the subtitle The Condor, and solicited 
reactions from members the Board. Following 
extended and profitable voicing opinions, 
was moved Loye Miller that advisory 
group named the editors work with 
them and take final responsibility devising 
and adopting either new corrected cover 
design, that this might employed Janu- 
ary 1947. Motion carried. motion Loye 
Miller, the report the editors was accepted. 
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was suggested that Frank Pitelka’s analy- 
sis the contents The Condor recent years 
published [see below] and that suggestion 
made print that members address letters 
the editors relative the content the journal. 

letter from Wilson Hanna was read sug- 
gesting that some form recognition made 
years’ membership the Club. motion 
Howard Robertson, the President the Board 
was directed appoint committee review the 
problem issuing certificates recognition 
long periods membership and recommend 
also concerning possible new classes member- 
ship based financial contributions. 

proposal from Lewis Taylor that costs 
annual meetings financed individual regis- 
tration fees was discussed. The matter was 
dropped when was decided informally that the 
present system solicitation was preferable. 
was pointed out that registration fees might tend 
bar students and casual visitors. 

request from Bailey that the Board 
Governors take action provide “another staff 
for the Club publications” was read. motion 
Follett, the request was declined 
unanimous vote. was understood that report 
this effect would transmitted Mr. Bailey 
President Harry Painton the Board 
Governors. 

was suggested the Secretary and 
Hildegarde Howard that the by-laws and arti- 
cles incorporation the Cooper Club 
mimeographed more widely available 
officers and interested members. Miller 
offered the facilities the Museum Vertebrate 
Zoology this connection. 


motion Howard Robertson, the Presi- 
dent was authorized appoint committee 
prepare appropriate resolutions relative com- 
munication from Lee Chambers concerning 
the gift the Club Donald Cohen’s widow 
early correspondence between Barlow and 
Cohen concerning the Club’s welfare. 


motion Follett, authorization was 
given publish and finance Pacific Coast Avi- 
fauna No. 28, the fourth 10-year index The 
Condor John McB. Robertson. 


Lastreto moved that committee legal 
authorities appointed prepare form state- 
ment which might used those desiring 
will money the Cooper Club. Motion carried. 

Loye Miller proposed that the next annual 
meeting the Club held the Los Angeles 
area with details worked out later. His 
motion this effect was carried. 

The officers the Board were elect- 
ed: Miller, president, Harrison, vice- 
president, Frank Pitelka, secretary. motion 
Howard Robertson, the incumbent editor and 
associate editors were re-elected. 
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motion Loye Miller expression 
thanks was extended the local committee 
arrangements for their hospitality the Faculty 
Club and for the planning the program the 
annual meeting. 

President Painton introduced Fred Schneider, 
who with Painton, Osgood, and Barlow founded 
the Cooper Ornithological Club 1893. 

Adjourned.—A. Secretary. 


FIVE-YEAR SUMMARY THE CONTENTS 
THE CONDOR 

survey the contents The Condor for 
the years 1941-1945 has been made with two ob- 
jectives mind: first, determine the relative 
representation different sub-fields ornithol- 
ogy among the main articles and notes The 
Condor, and, second, attempt detect any 
trends the make-up The Condor the last 
five years, the war-time period. 

Annual totals main articles have varied 
fewer main articles suggested this, and 
indicates that the number papers submitted 
during the war period tended drop. the 
same time, however, the space devoted main 
articles increased from per cent total 
pages each volume, indicating that the main 
articles increased length. Among the total 
125 main articles published the five-year pe- 
riod, per cent dealt with life history and be- 
havior, per cent were regional surveys con- 
cerned with distribution and taxonomy, per 
cent dealt with the taxonomy particular avian 
groups, and per cent dealt with anatomy. The 
remaining per cent included articles ecol- 
ogy, paleontology, physiology, parasitology, his- 
tory, and biography. any one these cate- 
gories, trend suggested only the figures 
for life history and behavior; this field the 
number main articles fell from 1941 
1945, but this does not necessarily mean 
fall total pagination. 

Annual totals notes varied from 1941 
1945, the totals being successively small- 
during the five-year period. the five-year 
total 358 notes, per cent dealt with distri- 
bution, and per cent dealt with life history and 
behavior. The remaining per cent included notes 
the fields anatomy, paleontology, parasitol- 
ogy, and history. may added that close 
half the total number notes distribu- 
tion concerned records from California only. 

Total pages per volume varied from 251 
1943 316 1944. The number illustrations 
PITELKA. 


SOUTHERN DIVISION 
regular monthly meeting the 
Southern Division the Cooper Ornithological 


Club was held Room 145, Allan Hancock 
Foundation, University Southern California, 
Los Angeles, Tuesday, June 25, 8:00 
p.m. The following names were proposed for 
membership: Lee Emmett Yeager, Fish and Wild- 
life Service, Merchandise Mart, Chicago 54, 
Lee Chambers; Mrs. Marie Beals, 1601 
Kenneth Way, Pasadena Calif., and Ronald 
Reuther, Box 292, Station Bakersfield, Calif., 
both Mrs. Edward Ayer. 

President Harrison announced the appoint- 
ment Mr. Luther Little, member long 
standing, representative the Southern Divi- 
sion the Club conservation matters. Mr. 
Little spoke briefly efforts being made local 
conservationists preserve some the wilder- 
ness areas the San Jacinto Mountains and 
elsewhere southern California. 

speaker the evening President Har- 
rison presented varied series Kodachrome 
slides including scenes nesting White-tailed 
Kites, White Pelicans, Costa and Black-chinned 
hummingbirds, Eared Grebe, California Murre, 
Horned and Long-eared owls, California Condor, 
and Golden Eagle. 

Acting 
Secretary. 


NORTHERN DIVISION 


June.—The regular monthly meeting the 
Cooper Ornithological Club was held June 27, 
1946, 8:00 p.m. Room 2503, Life Sciences 
Building, University California, Berkeley. The 
following names were proposed for membership: 
Harry Curieux Adamson, 2635 Dwight Way, 
Berkeley, Alden Miller; John 
Cowan, Division Fish and Game, Chico 
State College, Chico, Calif., Hilda Grin- 
nell; Miss Jean Bradford Fay, 1150 Filbert 
Street, San Francisco Anna 
Smith; Samuel Hopkins, Route Box 66, Car- 
mel, Calif., by Jean M. Linsdale. 

Carriger reported the death Black- 
headed Grosbeak kept captivity for nineteen 
years. During visit Redwood Canyon, Oak- 
land, June 23, Joe Marshall noted Hermit 
Thrushes, Brown Creepers, one Chestnut-backed 
Chickadee, and pair Western Tanagers. Har- 
old Hill reported that members breeding pair 
Bald Eagles Anacapa Island were appar- 
ently feeding fish and sea birds, including 
young Brown Pelicans, colony which was 
located within view the eagles’ nest. 

The speaker the evening was Dr. Russell 
Congdon Wenatchee, Washington, who showed 
excellent Kodachrome films bird life the 
vicinity Wenatchee and along the Columbia 
River, Washington, and the Malheur Bird 
Refuge Oregon. 

Adjourned.—Mary Acting Secre- 
tary. 


pele 


For Sale, Exchange and Want Column.—Each Cooper Club member entitled one advertising 
notice any issue The Condor free. Notices over ten lines will charged for the rate 
cents per line. For this department, address McB. Buena Park, California. 


illustrating, ink, carbon pencil, water color, oil—J. LAURENCE 
Box 311, Compton, California. 


reasonable prices, the following bulletin numbers from Bent’s Life Histories 
North American Birds: 107, 113, 121, 126, 135, 162, 167 and Route Box 336A, 
Madera, California. 


For Magazine, volumes 1-35, 1923 1942, complete and clean. Wish sell set 
only. Entire set for $75.00—Dr. Agricultural Education Building, State College, 
Pennsylvania. 


For SALE specimens and apparatus, and ornithological books for sale. 
Price lists sent request. Contact desired with those who collect U.S.A. and Canada, who 
have specimens for disposal (eggs species the British list especially desired). prompt reply 
Langton Green, Tunbridge Wells, Kent, England. 


For set Bent’s bulletins, including no. 107, and including no. 179. Fourteen 
numbers, all for $136.00 prepaid. Also would like purchase nos. 126 and 167, trade other numbers 
for them. Also complete sets Auk, Condor, Wilson Bulletin, Bird-Lore, North American Faunas, 
Ridgway’s Birds North and Middle America, odd numbers all them for 
822 Grand Ave., Nogales, Arizona. 


For reserve, unused copy Dawson’s Birds California, 4-volume Booklover’s 
Edition, copy no. 300, Ross, 1820 Bushnell Ave., South Pasadena, California. 


For from 1912 1924 complete and odd numbers; colored Audubon Society bird 
leaflets; the Wayside,” 1908-1910; odd numbers U.S. Biological Survey bulletins; also old 
bird egg books. List Morrat, 428 Arden Ave., Glendale California. 


For Bird Trails, Herbert Brandt. Some per cent the Cooper Club mem- 
bership have purchased this excellent narrative the Hooper Bay expedition the delta the 
Yukon River. Literature request. This limited edition now half sold. Price, $10.00 
2245 Harcourt Drive, Cleveland Ohio. 


PRICE LIST PUBLICATIONS ISSUED THE 
COOPER ORNITHOLOGICAL CLUB 


issuing this new list have made many changes but have endeavored price the items 
low consistent with our limited editions and accordance with recent inventory. Many our 
publications are now nearly depleted and some entirely sold out. All these publications are sent post 
paid anywhere the United States; for sales California please add sales tax all items 


except the Condor magazine. 


THE CONDOR 


Vol. I £1098) “Bulletin of the Cooper Ornithological 
0. 
Vols. Vi to Vil (1902-1905) The Condor, complete, 
Vols. VIII and (1906-1907) Condor, com- 
plete, each volume - - 5.00 
Vols. X and XI (1908-1909) The ‘Condor, complete, 
each volume - - $3.00 
Vol. XII (1910) The Condor, complete - - = $5.00 
Vol. XIII (1911) The Condor, complete - - - $7.00 


complete, each volum "$7 

Vols. XXVIII (1926- 1930) The Condor, 
complete, each volume - - - - $5.00 

Vols. XXXIII (1931-1945) The Condor, com- 
plete, each volume - - - - - - - - $3.00 


PACIFIC COAST AVIFAUNA 


No. 1900 Birds the Kotzebue Sound Region, 

No. 2, 1901 Land Bids of Santa Cruz County, Cali- 

fornia; 22 PP. 5 - = (Out of print) 

No. 3, 1902 Chet-lnt of California a 100 pp., 

- = (Out of print) 
J. 

No. 4, 1904 Birds the Huachuca Arizona; 

ae, 5, 1909 A Bibliography of California Ornithology ; 

By J. 

No. 6, 1909 Index roy the Bulletin of the Cooper Orni- 

thological Club, vol. I (1899), and its continuation, 

The Condor, vols, IT to X (1900-1908) ; 48 pp. $4.00 

y Henry B. Karpino 
No. 7, 1912 Birds of the Pacific Slope of Southern ‘— 
fornia; 122 pp. - - « 


By G. Wuuzrr 
No. 8, 1912 A Systematic List of the Birds of California; 
.25 
J. GrinnELt 
No. 9, 1913 The Bikes of the Fresno District; 


No. 10, 1914 Distributional List of “the Birds of Arizona; 
133 pp., 1 map -“-* $1.00 

By H. s. SwaRTH 
(With all orders for Avifauna 10, we include the 
supplement.) 

Supplement to Pacific Coast Avifauna No. 10. The author, 
Anders H. Anderson, has brought this state list up to 
from The Condor, 36, March, 


78- 

No. Ti, A Distributional List of the ‘Birds ‘of Cali- 

fornia; 217 pp., . maps - - - . - $1.00 
y J. GRINNELL 

No. 12, 1916 Birds a the Southern California ae 

Islands; 127 PP, l map - - - - - - $. 
By A. B. 

No. 13, 1919 Secend Ten Year Index to The Condor, 

volumes XI-XX (1909-1918); 92 pp. - - - $2 06 
By J. R. PEMBERTON 

No. 14, 1921 The Birds Montana; 194 illus- 

trations - - - $2.00 
By Aneras A. SAUNDERS 

No. 15, 1923 Birds Recorded from the Santa Rita Moun- 

tains in Southern Arizona; 60 pp., 4 illustrations. $ .50 
By FLorence MERRIAM BAILEY 

No. 16, 1924 Bibliography of California Ornithology; 7 

Installment; 191 pe. = 
By J. 

No. 17,1925 A Distributional List of the Birds of British 
Columbia; 158 pp., colored frontispiece and map, 26 
line maps, 12 ills. - - + = $1.50 

By ALLAN Brooks and Harry Ss. “SwaRTH 


No. 18, 1927 Directory to the Bird-life of the San Fran- 
cisco Bay Region; 160 pp., one map, colored frontis- 

By Joszrn GRiNNELL and Marcaret W. WytHe 

No. 19, 1929 Birds of the Portland Area, Oregon; 54 pp., 

21 illustrations - = = = = = = = § 

No. 20, 1931 Third Ten Year Index The Condor, vol- 

umes XXI-XXX (1919-1928); 152 pp. $2.00 


WILLETT 
No. 21, List the Birds Southwestern 
ifornia; 204 pp. - - = = = = $2.00 
By G. Wruetrr 
No. 22, 1934 Birds a Nunivak Island, Alaska; 
y H. S. Swartn 
No. 23, 1936 The Bais at Nevada; 14S pp. - - $2.00 
By Jzan M. LINSDALE 


No. 24, The. Birds of the Charleston 
Nevada; 65 pp., 13 illustrations - - - 
No. 25, 1937 The Natural History of Magpies; 234 
colored frontispiece. Bound with stiff paper cover, $ 6 
Bound in full velum cloth, $3.50 
By Jean M. LinspALe 
No. 26, 1939 Bibliography of California Ornithology ; m4 
Installment; 235 pp. $2.00 
By J. 
No. 27, 1944 The Distribution of the Birds of California; 
608 pp., 57 distributional maps, colored frontispiece. 
Bound with stiff paper covers - - - - - $6.00 
Bound in strong buckram - - - - - - - $7.00 
By Josep GrinNELL and ALDEN H. MILLER 


MISCELLANEOUS PUBLICATIONS 


Check-list of the Birds of Utah, by William H. Behle, 
reprinted from The Condor, ‘March-April, 1944, Vol. 
46, No. 2, pp. 67-87 - - - - - - = - = $ .30 


Biographies 
H. W. Henshaw: 56 pp., 3 pis. (from Connor, 
1919-1920) - - bu 
Robert Ridgway: 118 PP., 50 ills. with a complete ibli- 
ography of his wits (from Condor, 1928) - 0 


Bird Art Catalogues 


Catalogue of an exhibition of paintings by American Bird 
Artists, First Annual Meeting, Los Angeles Museum, 
April, 1926; 24 pp. - - - -- $ .50 

Catalogue of the ‘Allan Brooks shown in 


connection with the Third Annual Meeting of the 
Cooper Ornithological Club, May 4-6, 1928, under the 
auspices of the San Diego Society of Natural History, 


Fine Gallery, Balboa Park, San Diego, 


of an exhibition sof bird “paintings by yon 
Bogue Hunt, sponsored ~ 4 the Southern Division of 
the Cooper "Ornithologica Club at the Los Angeles 
Museum, April, 1929; 16 pp., portrait of Lyan Bogue 
Hunt, and 7 half-tones- -  - $ .25 

An exhibition of scientific drawings by John Liveey Ridg- 
way, shown by the Los Angeles Museum, on the oc- 
casion of the Fifth Annual Meeting of the Cooper 
Ornithological Club - - - - + = = = = 25 

Catalogue of an exhibition of original water colors by 
Major Allan Brooks, shown under the auspices of the 
Cooper Ornithological Club, Los Angeles Museum, 
April, 1936 (Eleventh Annual Meeting of the C.0.C. ); 
15 pp. and 9 half-tones, including one of ~ 
Brooks - - - = = - - - = = = § .25 


Other Publications 
The Story of the ce Ee; 36 pp., 28 ills. $ .25 


BY BARLOW 
Report of the Birds of Santa Barbara Islands, Pub. No. 1. 
Pasadena Acad. Sci., August, 1897; 26 pp. - $1.00 

By . GRINNELL 
Birds of the Pacific | Raa of Los Angeles County. Pub. 
No. 2, Pasadena Acad. Sci., March, 1898; 52 pp. $ .50 

By J. GRINNELL 
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